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ABSTRACT

Project 9.1 provided a centralized urgemizztion responsible for
211 technical motion picture and still photography required by the
various military effects projects in Operation UPSHOT-KNOTEOLE.

Technical motion picture photography was employed to record on
fils the effecty of blast end thermal radistion frem Shots 9 and 10 on
verious iest oblects. In addition, the shock front itself was photoe
graphed on Shots 1, 4, 9, 10, and 11.

All =aro tine technical pnotography was doene from individual
photo stations, gemsrally steel towerz, sbich were locatzd & distances
between 1150 end 15,000 feet from intsidied sround Zero. Shot 9 was
covered by 193 cemeras of variocus typss ranging in speed from two
frames per minute to 2500 framess per seccnd. To support these caneras,
100 towvers betwsen 6 and 25 feet high were used, Shot 10, although
coverat an a smaller scale, utilized 94 cameras ou 50 towreras. Shots
1, &4 and 11 were covered by four ctueras mounted in photo trailers.

Fesults of the photography were quite successful. Ths photo-
grapiric hazards accompanying a nuclear detonation; namely dust,
thamal and nuclear radiation, hlast, and rapidly changing illumina-
tlon were &ll satisfactorily overccme st distances from ground zero
greater than aboui 2500 feet. At closer distances results were quite
unsatisfactory as had been predicted. In general, it is possidle to
conclude that photographic instrumentation is feasible within certain
limitations,

It is recommended thst in any future tests of this naturs a
"esmera line™ be established and stanilizstion provided in ons con-
tinucus strip. In planning for a future test it would be adviseble
to consider using the methods and equipment developed for thir test.
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FOREWORD

Teis roport is one of the reports presenting the results of the
78 projects participating in the Military Effects Testz Prograa of
Oporation UPSHOT-ENOTHOLE, which included 11 test dstonations. Feor
raadors intorested in other pertinsat test information, rsferences is
nide Lo WI-782, Summary Report of the Technical Dirsctor, Militarr
Effocts Progrsm. This summary report includes tha following inforea~
tion of possible general interest.

a. 4An over-sll descriptica of sach detoration,-
including yleld, height of burst, ground zero
locetion, time of detonation, smbient atmospheric
conditions at detonation, ote., for tihz il chots,

b. Compilaticen and correlation of all project
reaults on the basic messuremeri.s of bhlest
and shock, thermal radiatiom, snd nuclear
radistion.

¢. Compilation and corrclation of the vardicaz
project results on wuspons effects.

d. A summary of each project, incluling ot jectives
and results.

e, A complete listing of all reporta covering the
Military Effects Tosts Program.
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CONFIDENTIAL

CHAPTER 1
INTRODUCTION
1.1 GEKERAL

The purpose of this report is to present in detail the technical
photographic phase of Project 9.1 for Operation UPSH(T-YXNOTHOLE.
The still photography phase, showing construction procgress and targets
before and afier the blasts, is inclided in this report as A~vendix D.
Documentary photography for histordcal and record purposes this
operstior was performed by the Lockcut Mountain Laboratory and is not
included in this report.

1.2 OBJECTIVE

The object of Project 9.1 was to provide centralized zero time
(films exposed 1/2 hr before or &fter zero time) technical photog-
raphy as requested by the variocus military effects projacts partici-
pating in UPSHOT-KNOTHOLE urndar the diraction of Progrems 1 thmough 9.
This was accomplished by employing a large number of phoiv stations
which in turn exposed films shortly before zerc time and for various
lengths of time thereafter. Eaczh photo station was an independent
entity. These stations were located at a distance between 1150 ft
and 15,000 ft from intended ground zero: It was also the objective
of Project 9.1 to perform technical still photography required to
record the construction sequence and to give pre~test and post-test
records to show clearly the test results.

1.3 BACKGROUND

Motion picture photography is in some respects the most satig-
factory means of sclentific instrumsnmtation for typical projects on a
weapons effects test. The many advantages of photography are obvious
and need no slaboration. It can and does provide both guantitative
and qualitative information in velums from ons asmall strip of film.
This wss reslized before the very sarliest Lests and as a result, all
nuciaar detonations have hed heavy photographic coverage,

However, photographic coverage at zero time of the effects of
nuclear detonations requires exposing the cameras to these detonations
and same of the resulting effects make photography exceedingly
dfifficult. Consequently, results have been spotty on past tests.




Bnough information has been obtained cn Opzrations CHEENUIUCE, BUSTER-
JANGLE and TUMBLER-SNAPFPER to arouse a great dezi of enthusiam for
this iype of instrumntation.

¥When UPSHOT-RNOTHOLE was comncelived, i was detemined to put the
photographic instrumentation on & systematic basia. Rather %Lhan have
sach project perform its own photography, the entirs photographic
offort was given program status and technical :'otion picturs and
5t1ll photography wes assignsd to Project %.l.

The agencies selestad to perform 4nis jot wars Edgerton,
Germeshausen and Grier, Inc. ¢f Bozion, and the U. S, Army Signal
Corps. Edgerton, Cormsshrusen zoad Grier, Inc. did this type of
phctography on all previous wuclear testa,

1.4 ORGANIZATION

Project 9.1 consisted of the Project Officer, Captain Emest F,
Dukes, Jr., USAF; Lhe contractor, EG&G; and officers and enlisted men
from the U, 5. Arxy Signal Corps and the USAF. In addition, the
Program Director, Major Willism R. Greer, Jr., dewoted the principal
part of his time to this project.

Ths Program Diroctor and the Project Officer detemmined the
photographic requirsmsnts of the various project agencies., They then
worked with the contractor in formulating the efut details of the
AFSWP photographic plan and its implementation../

The personnel from the Signmal Corps ard USAF were aasigned to and
worked directly with the civilian cont ractor under the same conditions
a8 nis own employeez, Thias arrangement was in accordance with past
practices an2 worked satisfactorily in all respe:ta.

3/ "Proliminary Report, EGLG Photography for Wespons Effects Program,
Operation XNOTHOLE," Report No. 1084, dated 27 February 1953,
classified SECRET Sscurlty Informatlion RESTRICTED DATA.
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CEAPTER 2
TECHNICAL PREPARATION
2.1 GRMERAL

The difficulty and expense of szero time motion picture photog-
raphy incrasses as the camcrs station approaches ground zero. 4s &
result, it was decided not to sttempt photography within 2000 ft of
ground zero on Shots 9 and 10, as the results would hardly justifly
the effort. This decision was relaxsd in several cases, with very
poor results, as the importance of some projects justified a decision
to attempt the close-~in photography. Camxra stations closer than
1700 £t to ground zero were operated without the benefit of stabiliza-
tion, except for tha experiment al stabllization plots of Project 9.7.

In planning, an effort was made to locate camara staticns zo
that the cameras could be leveled vhile 3till covering the full field
of view required. This was done to simplify ths photogrameetric
problem since tilidng a camers introduces distortion of thz image in
the film plans ard greatly complicates the waking of accurate measure~
mentz. The cameras were mounted in & tilt position in meny casas,
overriding photogramwmetric conatideraticns, to bring the camera closer
to the subject.

2,2 PROJECT CBJECTIVES

A bresidoim of the photographic requirements obtainsd from the
project officers revesled that the project effort could be divided
into two basic catagories.

2.2.1 Eftecit Photegraphy

Mormal (24 frames/sec), medium (24-100 frames/sec), or high
spsed (500-2500 frames/sec) motion pictures of the effects of blast
and/or themal radiation upon test dbjects placed within a distance
of 15.00G 1t from the polnt of dotonation of the weapon.

Z.2.2 Blast and Shock Photography

Mediym and high speed motion pictures of the shock fromt itseif.

A furthsr breakdosn within these catagories would divide all
projects into thome desiring qualitative information and those who
wizhed to maks measurements from thelr filns, either linear or time.

2.3 BASIC TECHNICAL CONSTIERATIGNS

Obstacles to good zero time plwtography are: the tremsndous
quentitiss of dust raised by the shick front and accomparying blast
wind; the effecta of blast on thy camera; the photo-chamical sffact of

e 13
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nuclear radiation on film; amoke caused by thn intense therwal radia-
tion on comlmstibles (including "popcorning" of the ground); and the
rapidly changing 11iumination from the firebsll.

Fron its inception, ths whole program was guided so as to dimin-
izh the effacts of these hazards upon the final films. This was
accomplishond insofar as practicable as discussed in the follawing
sections.

2.3.1 Dust

The greatest difficulty encountsred in photographing the results
of sn atomic dstonation over land is dust. Dense clouds of it raised
by tho blast wind car blanket out the entire field o’ view of the
camera in an extramiy short psriod of tims. A quantitative estimate
of this hazard was difficult to obtain. Films of BUSTER-JANGLE and
TUMBLER=-SNAPPER, tzken along the blast line were analyzsd, and esti-
mates of the dust hazard made from these. It was observed that the
dast ¢loud fcllowed the shock wave almost simultanoously (when ob-
served at about 30 frames/sec), but that for distances beyond about
2000 &, it took several seconds for the duat to rise far emough
above the ground <o completely obscurs the field of view of the
camsras mountsd on towars 25 ft high. Realising that there was soms
correspondence betwaen TUNELER 4 and Shot 9 (8 May 1953) &nd Shet 10
{25 May 1953), in yicld, height of burst, and type of ground surface,
it was decided to bass sstimates of dust on these data and act
aceordingly .

The Azcisicn was made to place cameras on- towsrs high enough to
get abcve the dast. The heights of the camera towsrs vere standard-
ized at 18, )3, snd 6 £t in all but & few spscial cases. The 18 ft
towsrs wore gunerally ussd within a radius of 4000 ft from ground
iero where dagt was determined to be the thickest. In meny cases
they wers vsed huyond this point for various reasons. Also some
sherter towers ware used with this radius whers special conaiderations
overrods the desirability of getting well above the dust. &4 typical
canera stztion 13 shown in Fig 2.1. A sscond step was taken to defeat
the dazt by using a wids angle lenz and placing the towsr as close to
the objeci being photographed as was possible.

By far ths most elsborate preg jon teken to preclude dust was
8 vast soil stabilizution program.s/ In gensral, the stabilizstion
consivted »f covering the area around the csmsra staticn-object zta~-
tion with a low grade sand cement mix approximately 2 in. thick. The
are? to be stebilized wes computed fyom particle displacement versus -
distances from ground zero curves obtained from information subaitted
by the Sandis Corporation. The maxinnm particle displacement at a
camera statlon was determined, and this distance plus 15 per cent

2/ Operation UFSHOT~ENOTHOLE Project 9.6, Production 8 zation,
Wr-780 classified CONFIDENT RISTRIG'E‘.D DATA,




Fig. 2.1 A 17 1*t Camera Towsr Installed on & Stabiliszed Area

laid out on the ground zero side of the camera tower or camera target,
vaichever waa closer {0 ground zero. This weas repeated on the other
side of the objsct being photographed, using particle displacement
during the negativs phase of the shock wave. The negative phase dis-
tance of particle transport was assumel to be 75 per cent of ths posi-
tive phase dizplacement. This area and 50 ft on either side of the
camors station-object station area was statilised. Figurs 2.2 shows
a typical atabilized cemera station area, To kaep the collection of
dust, vpon the stabilized areas at a minimum, they were vacuum-cleansd
intermittently bty seversl power cloaners. In addition, wehicular
traffic was held to & minfimum over the stabilised areas,

Thus, three msthods wsre used to assizt in ths control of the
gust problem; elevating the camexas, amd where pogsible, ths objects
bsing photographed; bringing the targets closer to the camera; and
stabilizing the camera station-cbjesct staticn area.

2,3.2 Thermal Radjation
Sgeond only to dust as a photographic protlam are the effects of




thema) radiation. Like dust, the smckas caused by the action of the
themal radtation on various combuatibles can rapidly obscure the
eatire fleld cf view of the camera. This is particularly true when
the ssoke is near the cmmsra lens. Consequently, great palns wers
taken to avoid having sny contustible material used in construction
of the camera towers. Ths camera housings were left unpainted, for
exaxple, and all cables were run inside the tower or in conduit, @i
ths guy wires of the camra towers were wrapped with aluminum foll.
In addition, the uppsr third of the towers facing toward ground zerc
were aand blasted. The various projects were wamed, where applicable,
either Lo palnt their equipment with a hest reflectant paint or to
romovs the paint.

The goll stabilization was chosen primarily becauss of its pro-
tection against the dust due to the shock winds and sevondly for its
resistance to the ralsing of dust and smole clouds des to thermal
radiatiom.

2,3.3 Nuclear Radlstion

Since most of tho photosgraphy was to be done within a mile of
ground sero, the effects of nuclear radistion on film had to be
avolded. Gamma radiation produces the same photc-chemical. offect ca
film as visible radiation. It was necessary, therefors, to take pre-
cautions to suard against this nuclear film fogging. This was accom-
plished in two ways; by choosing a film that was relatively insensi-
tive to gmams radiation, and YWy fumdahing lead shielding wiicrs
NOCESSAry.

Fortunately, BG&G had devaicped In conjunction with the Eastman
Kodak Co., 8 speclal emulsion called "Type 918" or special order
microfile (NF) for use in fireball photography. In addition to the
properties which made it useful for that purpose, it was found that
it could be exposed to a very lairge dose of gamma rediation without
producing an sppreciable background density. To produce background
density of 0.6, on a wespon such as was used for Shot 9, for exayple,
would require an exposure of shout 600 roentgens (r) for Type 918,
25 r for Background X (BX) and only 1 r for Super XX (SXK). This
reduced the shielding requiraments tremendously. As a rezult, this
amlsion was used at all locetions vhere nuclear radiation was a prob-
lem, except for those few projects which required cther emulsions,

Despite the ralative insensitivity of this emulsion to nuclear
radiatien, the magnitude of the expected radlation was such that
shieldiag would still be necessary et many sbations. At a distance
of about 2000 ft from ground zero, 2% in. of leud would give satis-
factory shielding for Type 918 emulsior: for both Shots 9 and 10, so
this thickness of lezad was standaydized for sll camera shields. In
soms cases, 3 grester thickness wouli have allowed the use of a more
desirable emnlsion, bat this was not done both in the interest of
standardization and because it would lave required heavier and more
expensive cezmera toiers. Filgure 2.3 i1llwtrates {ypiéal shielding

16




‘Negative phase distance of moximum porlicle transport. (N ')

le = 0.75 P'

Positive phase distance of moximum particle transport
ptus 15 per cent.( P')

Stabilization em'endud 50 feet beyond
sdge of forget or camara station as GZ
the case may be.

Scale: 1" 100"

-4

Fig. 2.2 TIypical Camera Stetion with Stabilisstion
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above curves sye typical and are hassd on an
ellowatle dosage of prompt gammes of 600 r for
Type 918 emilsion (Microfile), 25 r for Background
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e density of approximately 0.6. It is o be
roted that for eny given muclear detonztion
particnlar curves must bs piotted using given
phrarzeters.




versus distances to yround zero curves for the several film types used
on this operation.

VWhen the shielding requirements were computed, it was decided %o
shield only ageinst the initisl miclear radiation, and, to
ths design of the lesd shields, no protection was placed in front of
the lens., Most camora stations were located so that this lens opening
was pointed away from the detonaiion. In the one exception, those
cemsras locking at the rear of statlons 3.2%c and 4, a 45 dogree
alrror was ussd so that the lens opoaing would not have to point
towurd ground sero.

2.3., Blast

Aside from the dust which has already been discussed, ths princi-
ptl offsct of blast on photography is its offcct on the camers i3saelf.
Obviously a stupdy camsrz mount 1s neaded to protect the camsra from
distructizn by the blast and a rigid mount to prevent camers movement,
wialich would occur in most cases at the time of principal intesest. A
guyed monopole towsr was desigaed to fulfill these requirements, carry
the waight of the lead shielding, and elevate the cameraz above the
dust cloud, For the caseras where the films were to te used for a
quantitetive analysis of larget motion, fixed reference markers wore
placed in the field of vievw to determine the camera motion and how to
permit its correction.

2.3.,5 Illuminatica

Obtaining proper exposure in zero tims photography is complicated
by the intense and rapidly varying illumination from the nuclear
detonation. PBacause this illumination varies sc greatly in the first
few seconds after zsro time, film exposed properly &t cne momsnt will
be owsrexposed at sarlier times and underexposed later, the latitude
of most emlsions being too narrow to get proper exposures over the
entire range of illumination produced by ths atomic detomatiion. Color
£ilm is particulsrly poor in this respect and for this reason, its use
was discouraged =s much as possible,

To minimine the effects of the varying illumination, three steps
wire taken. Type 918 ssulsion was selected because of its reaistance
to nuclear rardiation fogging, snd was further charscterized by exhibit-
ing 2 wide exposure latitude. Secondly, in almost every cuse, a
backup camers was provided with a difforent aperture setting. And
lastly, most projects ware interssted only in a definite ¢ime of
interest, elither the thermal or blast arrival. Cameras generally were
sat for the proper exposure at this intersast time snd the poor expo-
sures at other times tolerated.

2.4 CHOIUE OF CAMERAS
Choiice of csmeras was tiad intimately to choice of picture
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frequency or frame rate. A general truism iy that resolution goes
doar as cuxera frame rate goos up, other puramsters being equal.
Consequentlyy, in prelimimary plarming, ths frame rates requested by
the projects were caiefully reviewsd and decrsased wherever possible.
Also, projects vare qusried as 1o their need for timing marks along
the film, end where the accuracy required was 2 per cont or less, ths
timing marks recuirement wes omitted and another mesthod of determining
actuel frape rate substituted. This method will be described later.

Once the frase rate and timing marks requirements were deter-
mined, the choice of most cameras was dictated. For the high speed
work, the 16 mm high speed Eastmsn (B) and the 16 mm Fastax (F) were
avallable in sufficient quantities and were used. Timing marks were
available on both of these cameras. For medium speeds, where timing
marks were required, the so-called 35 mm high spead Mitchell (MH) was
svailable, #5d for low and medium speeds where no timing marks wers
necessary, the choice was the Bell and Howell Gun Sight Aiming Point
Camuera (GSAP). This latter cumera was small and compact and thus
easily shielded. It oporated from a 2, volt DC governed motor, and
new cameras were roadliy available in quantity at reasonable prices.
It vas felt that the resoluvtion of the GSAP could be improved with
rroper collimating and focusing techmiques. This was done with a
marked degree of suczess.

For special purposss, the A-5 (A), 35 mm motion picture and the
Bobot (R), 35 mm still camsras were employed in very small quantities.
A complete description of the above cameras is given in Chapter 3.

2,5 CHOICE OF FILMS

Project officers, in their photographic requests, specified the
type of film they desired &z sither black and white or color. For
roagons stated in sections 2.2.3 and 2.2.5, Eastmsn Type 918 emlsicn
was used for the majority of the black and white work. Whers light
was insufficient elther by reason of a high frame rete or poor light-
ing conditions, & fastor emulslon, Hastzan Background X was utilised.
This hg a Wezton Indsx of 2L compered to an index of about 2 for
Type 918.

The use of color film was discouraged because of its greater
senitivity to fogging by gamme radiation and its extrsmsly narrow
ewpesurs latitude. Many projects roquired its use nsvertheless,
particularly where it was desired %o observe ignition of fires on
objects under test. Consequsntly, Kcdachrome was ussd anly beyond
4000 £t from ground zero where both nuclear radiation and charging
i1lwmination constituted less of a hazard than =zt closer distances.




CHAPTER 3
INSTRUMENTATION
3.1 GENERAL

In order thet the maximum resolution might be obtained on the
films, 211 of thy cameras were ccllimated on the leas bench before
installation in the field. This msthod of focusing the cameras,
rather than using the focusing viewsr or index mark on the leas,
vroved to be worth the extra time inwvolved. After the cameras were
collimated the resolution of some individual camsras was iacressed by
as much as 100 per cent.

3.2 MECHANICAL

In order to get above the cdust raised by the blasts it was de-
cided to place 2l1 cameras on towserz. A gnyed monopole towsr with a
amall camera platform on top was designed to withstand the expscted
blast pressures at 2000 £t from ground zero and to support a weight
of at least 800 lb. The towers woare standardized at three differmt
heights, 6, 11, and 18 ft. Esch towor comsistsd of an 8 in. steel
pipe set in a reinforced concrete bass., All camera towers over 6 ft
high were stablilized by threso steel guy wires. A cavity in oach cop-
crete base housed the electrical cirewitry. All wiring was run inside
the concrete box and tower pipe to protect it fiom the thermal radie-
tion. The concrets base had jts top ccver setv B in. above the lake
bed to protect it from water in the event of flooding of the luke by
rains. All camera mounts for the variouy types of cemeras were de-
signed to fit on the platfori on top of tiis towsr. A dlagrammatic
sketch of a 6 ft camera tower is shown in Pig 3.1.

In generzl, for distaness less than 4LOC0 ft from ground gero only
18 ft towers wore installed. This was done Jn order to gst the
cameras above the thickest portion of the dus’ cloud. At distances
beyond 40CO ft, lower towsrs were usod, the exazt choice dspsnding on
- the height or size of the object belng photogravhed. The lower towsr
heights saployed clossr than 4000 ft to ground 1ero wers sslected for
the same reason.

Four 25 ft steel frame towers uszd on previous operations &t the
Nevada Proving Grounds were also used for spesciel applications. In
addition, there wore three concrete plers supporting special lead-
lined steel boxes., These ware ussd fo. shielding tiwe high speed
Easiaman cameras.




Where it was required, lead shislds wers mounted on the tower
platforss to proiect the films from nuclear radiation., Bscause of
the difficulty of shislding the larger cameras, generally only GSAP's
were uged at distances where shielding was neednd. Exceptions to this
were the three high speed Eastmans mentioned above.

Scale: ("= 2'

<3| Emctrica
Circuitry
| Box Covity

Pig. 3.1 Sketch of an Unguyed 6 Ft Tower - Also shows the sunken
reinforced concrets base housing the alectrical circuitry equipments
used to control tha camsrzs. The design of the towers was stsndard-
3254 and different towsr heights wers obtuined by varying the length
of the steel pips used to support the cameras and associated equip-
monfs. All towers over 6 ft high were guyed with thres flexible steel
wires emanating from & triangular ring welded just btelow the adjust-
able sleavo, snd therminating in s "never-cresp® anchor. The adjust~
atle slsaves wore tack welded to prevent rotation of the top plate
af’er the cameras were sighted on the targets,




3.3 ELECTRICAL

Electrical circuitry was rolatively standard wdth minor devie-
tions for special purposes. All GSAP cameras were started on a mians
5 sec timing signal. This signal started ths camsras and a cam tiwer
which locked itsslf in afier receiving the timing signal. The cau
awitch applied power to the camsras for the full period of their rum.
The cam timer then stopped the camaras end, after complating iie
cycle, stopped itself in position toc begin another run. A separate
cam tumed any auxiliary circuits on and off as was desired. This
arrangement, with slight wariations, was the pattem for all the vari-
ous cemers stations., Power was supplied to each GSAP -camera station
from a 2, volt system of dry cells, Camera stations which required
greater power and, in soms cases, highsr voltsgas, wore oparated from
small storage batteriss,

Timing msrks on the filas were suppiiad by a 24 wlt, 12 cycle
marier gensrator. This consisted of a 24 volt OC governed motor
driving a six-sided cam, the cam breeking an antomobile spark coil
circuit. Thus a spark or gaseous dischargs was furnished in & gap
or argon bulb located within the camers, which in turmm placed a timing
mavk cn the moving film.

Where AC power was available, crystal controlled 100 cycle or
200 cycle marksrs were usod to provide timing marks. These timing
mars provided the accuracy desired by the varlous projects meking
quantitative méasuremsnts from the films,

3.4 PHCTOGRAPHIC
3.4.1 GSAP Cameras

As stated previously, GSAP cameras were chosen because thair
small size facilitated shielding, they operated on 24 wlts DC, they
had a governed motor, they were rolatively inexpenzive, and new
camoras were avallabls in the numbers neseded. In addition, they were
magzasins loaded cameras and this facilitated loading.

The stock GSAP camera was furnished with a so-called universal
focus lens which was not satisfa~‘ory for the type of photographic
results desired for this program. ™ 2se were replaced by %i: =~
facturer with & focusing lens and v.. camera modified to provide a
"CP {ype lens mownt. This change was made because ths photogriphy
was not all at the effective infinity of the staward leas and also
g8 the qunlity of the replacement lenses was much betier than that of
ths opriginsl equipwment.

The cimerass as recelved from the mamd acturers were placed o a
collimator and the lenses shimmed to give the sharpest focue possiblie,
New fiducial marks were then etchad on the lena mounts., The results
wore most pratifying. Cameras which had given a resolution of
sppreximatoly 15 linws per millimster snd lasa before collimating
started to give a consistent resoclution of from 30 to 50 lines per




millimster. All cameras wers thén cheacked mechanically and electri-
cally and minor adjusiments mede. As a result of the care given them,
the GSAP camerss cporated extremely wail mechanically on both shots
and gave excellent resolution in the field. The GSAP camera and its
asgoclated mounting hardware is shown in Fig 3.2.

Fig. 3.2 GSAP Camera and Associated Mounting Hardware

¥hon the camera plan was first concedved, it wus decided to
place an sdditionzl GSAP camera on every tower to furnish & mechanical
or slectrical backup and to compensate for incorrect exposurs calcu-
lations. This decision was not carried out completely since it was
desirable in many cases for reasons of economy to have each camera of
the camere station pair lockdng at a different object.

3.4.2 High Speed Mitchell

The 35 mu High Speed Mitchell camera is a profeasional type pre-
cisicn unit capable of frame rates up (o 128 frames/sec while retain-
ing the high resolution characteristic of professionsl motion picture
aguipment. Optically, it was the ideal camera for all work betweem




24 and 100 frames/sec on these tests. Its large frame and fin»
rasoiutios give the maximm amount of informatiom per frame of film,
md it is & simple matter tc mount a timing light on the housing door
«* order %o obtain timing marks on the side of the film,

Tfortunataly, it is a large and expancive pisce of squipment
and new mits are obtainable only in very small quantities. Its
lerger aise c13¢ makes lead shisiding a more difficult problem.
Conssquently, no nau units were procured for this test and those which
wore airsady avallalls were used bayond the distances where shielding
wan coxsidered to be meuoeuary. The use of this camera waz further
restricted %o stations whare ~mantitative infomation was desiresd
from the film,

Normally the Hitchell camera is riven by a 115 wolt AC-DC motor,
but in order tc¢ consarwe apace in the baciory box, & 24 volt DC motor
was adapted to the camers for this test,

3.4.3 High Speed Eastnan

The 16 High Speed Eastman camera is of the continuous motion
type with a meximunm speed of approximately 3000 frames/sec. Image
motion compensation is accomplished with a rotating plane priam. The
nsege quality, which is somewhat inferior to that of intermitient
motion camsras, 1s considered vory good for e camera of this type.
For this oparation, cameras were operated at a nominal speed of 500
framos/sec. 'TiMing marks were nrovided on this camera by the 12 cycle
marker circuit.

3444 Fantax

The 16 = Fastax camera is a continuous motica rotating prism
camera similar {» the High Speod Eastman camera. For a given frame
rate it glives an erpomire roughly three times preater thar the High
Spesd Esstman camera, Wi only at the expensc of image quality. These
cameras ere used where & high frame rate was desired and a low level
of i1lumination availabla. Timing mariks were provided by a 200 cycle
crystal controlled marker.

3uhe5 As§

The A-5 is a 35 mu intermittent moticn camere which operates
satisfactorily at speeds up to 32 frames/siec. It is fitted with a
buili-in timing marker and was usad in place of the GSAP camara whers
timing marks were essentiai. It was alsc¢ (mployed ig ons case vhere
purely pictorial coverage was desired.

3.4.6 Robot

The Fobot crmera is a 35 mm still camera which can take up to 50
axposures, sach 1 in. by 1 in., on a standard cassette 2osied with
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35 mm filn. It is equipped with an automatic filw winding-shuttor
cocking device, which permits, with the ald of a solenoid oporated
shutter, exposurss up to the rate of 5/sec.

347 Summary

Table 3.1 is a tabulated summery of the characteristics of zll
cameras employed on this operatiom,

TABLE 3.1 -~ Summary of Camera Charactezistica

Capsra Sautter Maxinum ' Fower Timing
Opening Spesd Requirements | Marker:
(Frames/Sec.) Used
Righ Speed 15° - 170° 128 115 V AC-DC | 100 epa
Mitchall 35 mm| Sector 24, V DC 12 cps
{ Spacial)
A~5 35 m 1200 32 2, vDC 2 cps
Snctor
GSAP 16 mm 113°
Sactor &4 24, ¥V DC Nons
High Speed 20% 3,000 115 V DC 12 cps
Eastman 16 mm | Prism
Fastax 16 608 10,000 115 ¥ AC-DC | 200 cps
Prism
Robot-35 =am - - 2, V06 Clock
(still)
26
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CHAPTER 4
OPERATIONS
&) GENERAL

The magnitude of “hils project from the cdrawing board to the
operation of the camerss in the field can best be realized by bare
statistics. On Shot 9 a total of 193 camvwras of various {ypes were
operated, ranging in frame rates from 2 frames/min to 2500 frames/sec.
A total of 100 separate camera tcwers were erected to mount these
camaras, and two full days wers required merely to load the film. QOn
Shot 10 a total of 94 cameras were operated from 50 camera towers. A
summary of the cameras employed is tabulated in Table 4.1.

4,2 PHEPARATION

The mschanical and electrical aguipments were so dssigned and
construcied that thelr installation and testing in the field requirec
2 minimm smount ¢f time, tools, smd equipment. The actual construc-
fion of the equipmenl, and the final testing, was done before moving
the components from Las Vegas to the field. This action proved to te
the best procedure because of the freguent dust storms in the field,
which on several occasions necessitated the complete shutdown of
field operations. A Butler building erected by a project for siudy at
20,000 ft from ground sero was used by this project as a workshop.
Without this the field work would have bsen most difficalt.

4.3 INSTALLATION OF EQUIPMENT

The equipment camponents, namely, circuit box, ahielding and
camera, wore installed by specialized electrical, mechamical, and
photographic tsame. Check sheets were made for sach operation and
the teams were required to follow them implicitly, These procedures
were necessary, and woriced well, considering the number of individual
oparaiions requirad to oparate such a large numbsr of cameras.

In order to work on the higher towers efficiently, specisl
oequipments wers designed and milt or procurzi cormercially. 7These
consisted of pick-up trucks upon which were fabricated spscial plat-
forms 10 ft above the grouad. Three of these “platform-loaders" were
used to service the 10 ft towers. Twe airplane losders wsra procured
&nd modified to service the 17 ft towers. These planc loadsrs were
assentially fork 1ifts with a platform built over the forks. An
eslectrically drvsn chadn hoist, which was used for installing and
removing 300 1b lead shields, wus mountad on & channel beam above the
platform.




TABLE 4.1 - Sumsary of Cemerss Employed

Camara Shot 1 | Shot 4 | Shot 9 | Shot 10 | Shot 11
:lﬁiﬁhm‘j m 4 2 15 12 L
A-5 35 mn 0 0 A 0 )
GSAP 16 ma 0 0 162 n 0
Eatman 36 m | O 0 e 7 | o
Pastax 16 m 0 0 2 2 0
Robot 35 mm ) 0 2 2 0
Total 4 2 193 % L

The majority of the vehicles were radio equipped which helped to
speed up operetionn and also ppmitted fewer specislicsd teams. Each
tower was assigned an EG4G station number for identification purposes

#nd ip all field work thess mumbers were used ss refersnces. (Ses
Table B.1,)

Lol PRE~SHOT OPERATTONS

On completion of the installation of the camera stations all
caaeras were loaded, and & complete diy run was held. A camerz dry
run vas not held on the day of the form2l dry run insaauch as there
would nct have been time to process the films and mske any necessa:y
repairs or adjustments. Th» camera dry run gave a check on the
mechanical and elsctrical opsrations, tho cmmera alignments, and som
information on exposures. Two days were allowed following this dry
run to make the necessary repairs snd adjuatasnts before the camerss
were loaded for the live run.

Throughout the entire cparation all cameras were covered by
plastic bags once they were installed. It was nscessary to renvove
these plastic bags each tims a camera was worked on, loaded or rum,
ut in view of the terrific dust storms these bags provsd well worth




the sxtra effort. Figure 4.1 shows a camera station covered with a
plastic beg.

Fig. 4.1 Camera Station Covered with Plactic Bag

It required “wo full days to load &]l the cameras eand instali the
lsad shields for Shot 9. When Shot 9 wea postponsd for cme day it wes
believed that £11 the f£ilms might have to be replaced inasmich as the
anbient temperaturss within the cameras rose to a meusured 1189,
Howaver, 1o noticeable effects were discovered upcn processing.

For Shot 10 only one day was required for the camsra loeding
operation. As the high temperatures did not have any noticeabls
advorse effects on the films from Shot 9, it was decided thet unless
there was & delsy of 5 deys or more, new films would not be placed in




the cameras. Thus reloading was not required as Shot 10 was detonated
as scheduled.

Figure 4.2 shows an unshielded camera installatien.
The aluminum covers are for thermal protection as are the pooss neck
connsectora.

7ig. 4.2 Unshieldad Comera Installation

4.5 REFERENCE MARKERS

Al those camera stations where a quantitative analysis of the
22ms would be
camara,

ade, & reference marker was orected in front of the
These markers wers of vArying lengths of € in. steel pipes,
available from salvage, mounted in & conecrete base.

The markers wers
placed within the field of view of the camera amd gensralily o ona
side of the target.

The markers wore left unpainted to prevent the




suoke caused by the thermal radiation frovm obscuring the target. The
maixers may seea to ba overdesigned inecfar as blast pressures are
concarmed .

4.6 FIIM EECOVERY

Recovery of the films was donz on shot dsy following R~hour by
the sams teams and equipment used for loading. All films exposad
during Shot 9 were free from nuclear radiation fogging, thus proving
the adequacy of the lead shields. On Shot 10 some 1, films were
fogged from the nuclear radiatlion, and in each case these films were
in camaras which were blown away from the camera towsrs by the blast
wave. In several cases the cameras were blown over 1500 ft from their
original locaticn without apparent damage except for the fogging of
the films.

4.7 PPOCESSING AND PRINTING

Processing of all films except Kodachrome was done by EGG ab
Las Vegas. Kodachrome was processed by the Eastman Kodak Co. at
Los Angeles. Prints for original distribution were made at the
Consolidated Film Industries Laboratoriss and Cinema Rasearch Corpors~-
tion, both of Hollywood, Calif. Where neceesary, controlled prints
were made; that 1s, changes in ths density of the film as the 1llumi-
nation from the bomb changed were compsnsated for in the printing in
an effort to bring out the maximum smoamt of information possible cn
the print. Conseqguently, these prints should not be used for photc~
mstric purposes. Each fiiz was inspscted before baing printed and all
footage containing dust taz removed., No frames were removed where any
inteliigence was visitle through the dust, no matter how great the
intensity of the dust.




CHAPTER 5
RESULTS
5.1 GEVSRAL

Considering this pzoject from a photegraphic stam dpoint only,
the ;esults were highly gratifying to all who contributed to the
implementation of the photographic plan. The final judgwant of the
suceess or fallure, to vhatever degree, of this project as a whole
mist be myde at 8 later Aate by the various projscte for whom the
photography was performed, This Juigment will come when the films
have been analyzed and compared with othyr methods of scientific
instruwentation.

5.2 GANERA OFERATION

The breakdown of the equipment failurss for various causes is
tzbulated by shots in Tables 5.1 ard 5.2. It shonld be noted that
fallures attributed to filn jamming camnot be resolved into any par-
ticular causes. However, in every case where a filn jam occcurred the
cameras were operated immediately on unlozding and overated normally.
A3l cameras operated nomally before they were lcaded.

From an electrical and mechanical standpoint, the successful
operation of ths czmeras on Shot 9 was 99 per cent while on Shot 10
it was 96 per cent. If the towers which were destroyed on Shot 10
were counted &s camera failurss tgen this latter figu~e would be
rediuced to 76 per cent. From the suthor's viewpoint :hese figures
are xost gratifying, and justify all the extre effori. by all concerned
to insure the success of this project.

Camera towers installed close-in on Shot 10 were blow: down &and
in meny cases the cemeras were blown conzidorah)z distances. These
camaras were subjocted to high gamsa radiavion when they wera blown
fyvee of thelr lead shields and all films exposed in this area were so
badly foggecl by this radiiztion that thsy wers considered worthless
and wers not. printed. In addition sven without the radiation thease
films would have been uselsss becsuse of he early towsr destruction.

5.3 PHOTOGRAPHIC HAZAWDS
5.3.1 Dust

The ¢ust problem on this project proved te be even worsse than
was originally enticipated since the normally hard surface of the dry
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TABLE 5.1 - Breakdown of Equipment Failvres - Shot 9

|__Capere. Data _Cemera Failures Towers Totsald
Type | No | Mechk: | Elec? | Film | Markers Damaged | Redd|Failure
Mitchell| 15 0 0 0 0 0 0 0
Eastmsn 8 0 0 0 0 0 0 o
Fasta: 2 0 0 o Z o] 0 2
A~5 & 0 0 0 ¢ 0 0 0
GSAP 162 0 0 2 0 C 0 2
Robot, 2 (] 0 0 0 /] 0 4]
Total 193 0 c ) 2 2 0 0 &
1 HMach ~ Machanical Fellure of camersa.
2 Flec - Fallure of station slectrical circuit.
3 Rad - Film riot usabla because of radiation fogging.
TABLE 5,2 - Breakdown of Equipment Failure - Shot 10
D H ) Towers Total
“‘“ﬁ‘;‘f‘ﬁ”ﬁo Weohl | Elec?| Film | Markers| Damaged | Rad?|Failuve
Mitchall| J12 0 0 2 1l ¢] 0 3
Kastwan 7 o Q a o 0 0 0
Fastax 2 0 0 o 0 0 0 4]
A5 - - - - - - - -
GSAP 71 0 0 4] 0 10 14 1
Robot, 2 1l 0 0 0 0 0 1
Total 9% 1 0 2 1 10 Mo 18

1 Mach - Mecheaniezd Jzllire »f camera.
2 Kwse -~ Fallure of statiocs elsctrieal circuit.

3 Raé =~ Piim not useble because oi radiation fegging.




lakn bed wes churnsd to an extremely fine poulder Ly =o miny vehiclea
and so much heavy equipment. In addition the aiva wes driexr st the
tixs of the test than would normally be expe:ted, because there wes
practically no rainfall for the two and a half month period prior to
the testa. In ihose areas where the lake bed was not so bedly cut up
thz best photography was obtained as far as the dust bazard was con-
corned. The Project 8.1 aircraft areas are good examplsa, In meat other
cases the msasures taken to combet dust proved very setisfactory. The
stabilization program contributed immeasurably to the succesa of the
photographic progrsm. Thosa projects which were interested in the
thormel effects only, obtained most satisfactory results, while those
projects whose primary interest wes during the blast phass obtained,
in most cases, quite good results before the dust obscured the 2ntire
field of view of the camera. In addition, there is no question but
toat the concept of elevated cameras on stabllized areas was proven.

5.3.2 Thersal Radiation

The sffects of thermmal radi=tis; wers anticipated and generally
forestalled insofar as the camera tovers wer: concerned. HNot enough
eaph~sis was placed by the projects on preventing the cbject being
photographed from smoking on exposure to the themral radiation. Much
information was lost from this hazard. This obscured targets in some
cases to a greater degree than the dust.

./ 5¢3.3 Nuclear Radiatiom

Nuclear radistion caused no loss of data on the films sxpossd
during Shot 9. In isolated casos there was insignificant fogging of
the film. Howsver, the protective measures taken were entirely
sati sfactery and completely adequate.

On Shot 10 there were 1i; films ruined from nuclear radiation.

In eech case the lead shields w:re separated from the camers when the
towars were blown over by the biast wave, These films were so badly
fogged that ﬂ;ﬁa“m destroyed and not printed. In addition even
wiﬁg.mrt the radiation, these films would have been useless becsuse of
the early tower destruclion.

5.3.4 Blast

On Shot 9 there were no diffimlties encountered attributable to
the blast wave. The camera towers proved exceedingly rigid and in
¢ases where there was a swall amiount of tower movement, only a bsarely
perceptible blurring of the image at 64 frames/sec is noticeabls, =nd
tihhen only for two or three frames.

The blast wave from Shot 10 destroyed all camerz towers within
about a half mile of ground zero despite the foct that towsrs had
been tested previcusly at the preswures encountered on Shot 10. The
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exact psak overpressure: cxpressed in psi are meaningiess in the case
of Shot 10, apperently because of the nature of the blast wave
phmomenon. This informstion is offered without comment snd the
reader Iz referred to the reports of the Technical Director and
Progrem 1 for an analysis of the blast wave from this shot.

5.3.5 Illumination ¢

Exposures in general were quite good. However, the Kodachrome
film, as was expected, did not have sufficient latitude to allow for
nromal errors in computing exposures end the rapidly changing illumi-
nation. Thus, some of the films were rather poorly exposed for
correct color balance though perfectly usable.

5.4 PICTURE QUALITY

The quality of thwe pictures obtained was generally excellent,
and in the cases of *he GSAP amd High Speed Eastman cameras, out-
st.anding for those typas of cameras. It was feared that severe
scratching might be snrountored due to ths exceedingly dusty working
conditions, but scratchirg was noi excessive even for those cameras
ranning at relativaly high speeds. The quality of the pictures taken
with GSAP camerss wos actually outstanding and justified the tedious
work wiich was expanded on the lens bench with these cameras.




CHAPTER 6

CNCLISIONS AND JECOMMENDATIONS

6.1 COGLISIAS

Support for tie general conclusions relating to the technical photog-
raphy for this oparation 1s contained in the msin body of this report, and
on the films whick have been delivered to the various agencies associated
with UPSHOT~JNOTHOLE,

It is conclujsd that:

1. Zero tims technlical photography of the effects of the blast
phencmenon and the thermal radiation on test objects is feasible.

2, Zerc iiwe technical photography of the blast wave and shock front
is an excelieni form of scientific instrumentatiocn, particwlarly in the
case of a larger than nominal sized nuclear weapon.

3. The methods, equipments and circuitry developed for this project
operated very satisfactorily, and the mechanical and electrical failures
were a minirum,

6.2 RECOMMENDATIQNS

It is recommended that on future operations of this naturet

1. The photographic planning be started at an sarly date, and that
the project requirzments be serecned thoroughly to eliminate photography
purely of a non-technical documsntary nature in & technical photography
project.

2. The use of methods, equipments and eircuitry developed for this
operation %% considered.

3. A "camera line" be esteblished; thet stabilizetion be provided
in a continuous strip along this line, and that all photography be
accomplished on this stabilized "camera line."

4 4. Both camera and cemera target be elevated wherever possible to
get sbove the inherent dust,

5. Wherever possible all camera targets, guy wires and other
combustible materials have all ths paint, dirt; and grease removed to
prevent thermal smoking. If targets must be peainted, a fire-resistamt
paint should be used.

/ 6. Photography should mot be attempted at a distamce closer than
approximately 2500 ft from ground zero for a nominal nuclsar detonation
unless the information required is so important as to warrant the tre-
mendously ircreased effort end expense necessery.

J 7. ©olor £ilm be used with caution because of lts very poor

latitude to varying illuminaticn.

A36.
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APPENDIX &
FI1M DATA SHEETS
A GENERAL
The intention of Appendix A is to list and explain the symbols,
numbering system and abbreviations containsd ir the film data sheets
and skotches which are inserted throughout this report.

A2 CAMERAS

A.2,1 Types Used

The cumeras vwhich were used on this= project are identified as
follows:

E -~ 16 wm High-Speed Eastman Camera.

MH - 35 mm High~Speed Mitchell Camsra,

A=5 « 35 ym Standerd U, S. Air Force A~5 Camera.

F - 16 um High-Speed Fastax Camers.

R« 35 pm Robot Camera.,

G = 16 mm Gun Sight Aiming Point Camera.

The BG&G serial number of a particular camera follows the camera

symbol given above. Thus MH-16 signifies a 35 mm High Spead Mitchell
camera whose serial number is 16.

4.,2.2 Yertical ingle

The vertical angle is the angle of depressian (or elevation) of
the optical axis of the camera with reference to the hu.izontal. This
angls ic =scurate to within plus or minus 0.5 degrees.

A2.3 Frma[&cond

The frame rate wis determined from the shock arrival time at each
project station (or ia some instances the camera station). It is
suggested that where any unusual spseds are given the project check
thuse results as in siome cases the exact project location was not
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A.3 TIMING MAFKERS

Two typss of timing mark genersiors were used or this test ta
plece tising marks on film.

A.3.1 100 and 200 Cycles/Sec Markers

Thess are crystal controlled markers furnishing an elsctronically
emplified signal. They place a sharp mark on a strip of film with an
accuracy limited only by the flutter of the film as it rides past the
marker head in the camera. In general, this accuracy is greater than
that to vhich the film can be read dimensionally.

These narkers would have been used in every case except that
their sige, cost, and requirement for AC power precluded their use at
most camera stations.

A.3.2 2 and 12 Cycles/Sec Markers

Theae =223 24 voit DC markers consisting of a small govermed motor
driving a cam which breaks a circuit containing an automcbile spark
coil. Thess markers generate a marker frequency that is approximstely
12 cycles/sec tut ia slighivly qifferent for sach one. Therefore, each
marker was individually calibrated and its average frequency marked on
it. These frequencies were found to range from 11.50 to 11.95 cycles/
&6c. The calibrations are shown on the film data sheets and are accu-
rate to 4+ 0.25 per cemt.

It has been found that short time inteivals are reconled with
less accuracy than longer periods. Time measurements msade from the
timing marks have been fcund to heve the following accuracies:

No. of Successive Peariods Accuracy
1 + 258
2 + 1.5%
3 + 0.6%
6 + 048
9 + 0.3%
12 or more + 0.25%

Popr example, marker Serial No. 8 has a nominal frequency of )1.73
cyclen/osc. Therefore:

One pmydod £ _1 (1 - 0, _R o .
pe. T3 (1 = 0.025) 2.,0853 £ 0,00213 sec

UNCLASSIFIED comemrs
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In some cases these markers meke & geries of marks, clogely
spaced, on the film. This is a normal phenomenon due to the unsur-
passed spark discharge and introduces no additional error. Care must
be taken though to read from the first mark in one series to the first
mark in the next.

AL FILM
A4.1 Types Used

The various emulsions referred to throughout this report are as
fcllows:

MF ~ Special Order Ea .man Kodak film (Type 916 Emulsion).
Aiso sometimes erroncously referved to ay "Microfile.”

KC - Eastman Kodachrome - Daylight Type.
BY - Eastman Background X.
AJlie2 Numbers

The film number refers to the particular film for esach camera and
must be used whenever additional prints are desired.

A.5 FILTERS

ND-1 refers to a neutral density filter {£lat spectral response)
having an optical density of 1 or a transmission of O.l. The symbol
W-12 refers to a Wratten 12 or minus blue filter, and K-2 refers to a
Kodak yellow filter.
A.6 TIWERS

The nominal height which the cameras were mounted above the ground
is shown in this report as tower height. This distance is accurate to
within plus or minus § in.
A7 PRINTS
A.7.1 Distributi

Nine prints were made from each original negative and these:
prints were distributed as follows:

2 Prints - Chief, AFSWP, Washington, D. C.

2 Prints = DWET, Albuquerque, New Mexico
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1 Print - Interasted Projsct
1l Print, - LASL, Los Alamos, New Mexico
1 Print -~ EG&, Boston, “assachusetts
. 2 Prints - BG4, Las Vagas, Novade
One cf the two prints retained by BG&G in Las Vegas is the fine
gradn positive of ths original nagative {rom which additional prints

may be made if necessary. The original nsgative will eventually be
filed 2t Lookout Mountaln Lsboratory.

A.7.2 Identification

The lseder of all reletse pripts identifies the verious films
according to the clussified code name of the particular shot. The
correlatior of this code nams with the shot mxmber is given below:

Shot o Sode News
1 e
4 DIXIB
9 ENCORE
N GRABLE
1 CLIMAX

A.8 PHOTOGRAPHIC STATION DESIGNATION

The relationship betwean the various project numbers and *I:
EG&: camera station designations is shown in Table A.l.




TABLE A.l ~ Designation of Photographic Station

Photographic Designation
Project BRG
No. Agmacy Short Titie ¥z,
1.2 NOL #Blast." 2.1
3.5 WADC | "Panels" 9.2
3.6 TC, WADC "Railroad™ 9.3
3.5 BuDocks "Glazing® 9k
3.19 USDA "Foreat" 95
3.21 BRL "Vehicles® 7.6
3.22 ERUL "Bridge" 9.7
3.26.1 MG uPOLY 9.8
3.26.2 Qic "POL® 9.9
3.27 MC =Tenta" 9.1
3.29 FCDA nStructures" 9.10
8.1 WADC "Structures" 9.11
8.k CWs "Smoke" 9.12
8.5 QMC "Pigs" 9.13
g.n USDA "Houses. 9.14
9.1 PSP "Training Film" 9.15
9.7 AFSWP "Stabilization" 9.17

The above table illustrates the basis of the BG&( photo station
dosignation sysiem. All photo stations are indicated by the number 9,
followed by 2 puriod. The number following the period identifies the
project. The individuel staticns for a project are identified by
lcwer case letters, with tha station closest to ground zorc generally

being station "a'" and so forth.




APPENDIL B

SHOT 9 CAMERA STATIONS
B.l GENERAL

The photographic plan as implemented on Shot 9 iz set forth in
this appendix. Preceding this plan is a summary of the cemeres
giving in detzil the various camera parameters which mey Le useful to
individual project personnel for a detailcd sanalysis of their film,

B.2 FORM

Preceding the camera layoul sketches is a short resume of the
photographic coverage of the project.

The project resume is divideZ into four sections, namely, purpose,
scope, treatment, and comment. This resume should be digested by the
reader before maldng sny anzlysis of the project photography. In
addition, any unusual evepis which were noticed by the authors are
recordsd as commsnts,




Tmn,l-m9c ND“‘

—mr—

l

.- Cawars Data 8]
joct o | BOAG 7
Sta. | Zyps | Focus| Aperture| Prames/| Fiites] Marker

& No | (Pt) | (f-Stop)| Secomd (cpa)
1,2 9.1a E-7 Inf 1.0 5537 (= | -] 11.94
1.2 9.1a B-17 Inf 4.0 i | -1 -1 11.93
1.2 9.1b Mi-25 Int 11.0 1R | = | 12¢ 100
1 02 9 olb HK“'16 Inf 5 L] 6 98 - - m
1.2 9.1c MH-11 Int 2.7 100 | - | 12{ 11.60
1.2 9.1c MH-17 Inf 2.7 96 | - | 12f 11.65
102 9 .lll HH—B I’kf 2 .3 103 - 12 uosz
1.2 9.1e MH-11 Inf 2.7 108 | - | 121 100
1.2 9.1f MB-19 Inf 2.8 102 § - | )2 100
1.2 9.1 MH-15 In? 8.0 98 1 - i 12| 100
1.2 9.1¢ MH-21, Inf 8.0 7 11] 12| 100
3.5a 9.21 G-12 Inf 2.5 Wil «] -
Je50 9.2% G-16 Ind 2.5 b | =] -] -
3¢5b 9.24h | G-178 | Inf 2.5 61-1-1-
350 9.2h G-15 Inf 2,5 2=~
3.58a 9.2f G=170 Inf 2.5 67 =] = =
3.5 9.2f G-185 Inf 2.5 S j=]| = -
3.5b‘ 9.20 G"l’)' Inf 2.5 65 - - -
3.5ba 9.2¢ G=160 Inf 2.5 9|-1-1-
3.5bc 920 G-162 Int 2.5 Bl-j=1a
3.5bc 9.29 G-164, Inf 2.5 G (===
3.162 9.48 Fa5 18 2,0 2500 [ - | - | 200
3.16e 9.ia | G=1 18 2,5 6l |=-]|=)-~
J.16a 9.4b P=15 18 2.0 2500 | = | = | 200
3 016. 9 - ’Ob G-2 18 2, 5 59 - - -
3 uléb 9 ‘l&c G"‘G 10 5 06 65 - - -
3.16b 9.4 G=26 10 8.0 65 | = | - | =
3019 905b HB-" In.f 203 87 o« - ll.w
3.19 9.5¢ HR-3 Inf 2.3 9 =] =111.75
3,19 9.54 MEi-13 Inf 2.3 . A -1 - 111,68
3.19 " Y50 HR-21 Inf 2.3 &g |=-1-=11.75
3.19 G50 MH=22 Inf 203 % | - | - | 11.73
3.19 9.15a A3 75 40 33 - - -
3.19 9.15a] A-10 75 2.3 30]=-]~-}|~
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TABLE B.l (Continued)

Camera Data
Project Fe oe. ot e /
Sta. Tspe Fecus| Aperture} Frames/| Fllter| Marker

&No | (Ft) | (£=Stop)| Second [WD[ W] (cpe)
3.20 9.2d | G-i8 Inf 3.5 5 {=-1-1-
3.20 .34 G=22 Inf 3.5 6 =1 -] =
3.21e 9.68 | G-29 Inf 11.0 63 |=fe] =
3 o210 e 6‘ G’-la Inf 5 06 62 - - -
3-211 ‘.’ o6b G-:“l Inf 8.0 61 - - -
3.21% 9.6b G-14 Int L0 B8|l-1-1-
323k 9.6 G=33 It 2.5 65 |« || =
3 |2} k 9-& 6-17 Iﬂf 2 5 67 - - -
3 02]." 9 .“ G"’ja In.f 2 05 & - - -
3.21m 9.6d G=75 Int 2.5 2]|-]-1-
3.2 974 G=122 Inf 2.8 Blj=]-]-
3.2 9.7 @ G-101 Inf 2.5 Rj=-1=]-
3 .22b 9 o"b A-26 75 ’000 24 - - 109‘&
3.22p 9.70 | A-16 75 2.3 2 | = | =] 1.96
3.4 9.15s| G121 | 45 5.6 65 [~1~] =
3.222 9.15¢c! G=124 h5 2.8 65 = | =] -
3 .26.1“ 9.&‘ G’l?l []8 8.0 60 bl bnd -
3e26.182 9.8h G=46 Int 4.0 B~~~ -
3.26-:1“ 908‘ 6.152 50 5.6 65 - - -
3;2601” 9.8‘ G-BO Int 2.5 63 - - -
3 92‘6.111 9.8" G"llé 5‘} noo 6‘. - - -
3.20.1af 9.8 | G-183 | Inf 2.5 63|=-|-]|-
3.26 \J-&J 9.&. Gf“ag Inf k-o 62 - - -
3»2‘6.1&1 9.8f G’-98 50 506 63 - - -
3.26..a2 9.8f | G=25 Int 245 l = |=]|=
3.26.1an 9.8a G-78 52 1.0 O |«]=-j-
3.26.1am 9.8a | G=27 Inf 2.5 8 |~|=|~-
3 026.1“ 9.83 G‘h’ m 205 6" - . -
3,26.2am 9.8 | G=50 Int 2.5 65 |« |-}~
3.26,1av 9.8k G=52 Inf 25 65 | = = | =
3.26.1av 9.8k G-55 Int 2.5 0 e o«
3 -2" .108 9 -88 G“‘}S m 3 ‘05 58 - - -
3.26’.1“ 9.88 Ms m 2/)5 63 - - -
3.26.1ay 9.8d4 G-39 Inf n.o 66 | = 1= | =

L
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TABIE B.1 (Com )

Camera Date
Project Mo RG&G
Sta. Focus| Aperture] Frames/ ter! Marker
& ¥ | (Ft) | (Z~Stop)| Secomd | ¥D] W} (cps)
3.26.1ay 9.64 G-39 Int 2.5 65 { | = | =
3e26.lass 98 | G282} Inf 1.0 67T ) (==
3.26.1”' 9.8° 0-36 Inf 205 66 o - -
3.26.0x0 9.8n G-61 33 8.0 j-|=-1|~-
3 1'26.1&.‘ 9.& G"62 33 5 06 63 - - -
3 .26.].bc 9080 C-89 52 8.0 M - - -
3426.1be 9.80 | G-T7 52 5.6 651~~~
3 .26 .]bd 9 a& G“s‘& 60 2.5 60 - - -
3.26.10d 9.8 | C~57 58 2.5 58 | = | = | -
3.26.10s 2.8 C=47 36 2.5 6L| «} =~} -
3.26.1be 9.81 G-53 36 2.5 65 aj =] =
3.26,2d8-2 | 9.9a | G-&4 35 5.6 R|~f~-]-
3.26,2de~2 292 G-~0b 35 2.5 3l -] -}~
34262302 9.9e C-84 35 11.0 1l -]~
3 .26.2db'2 909‘ G-85 35 800 32 - - -
3.26.2d0-2 9.91 G-95 35 8.0 3R ] =}~
3.262dc-2 9.91 G-96 35 5.6 2=}~ =~-
3.26.248-3 9.9b | G-72 50 546 |-~} =-
3 026.2da‘3 90% 6.73 llo 2.5 31 - - -
3 026 .2db-3 9 -9f 6‘86 w 1100 32 - - -
3426.24b3 9.9¢ G-87 Lo 5.6 3}t~ =
3426.2dc-3 9:93 G-99 L0 8.0 )] =]~
3 026 .24@-3 9 . 93 0‘103 ll»o l& co 31 - - -
3 026 ] ﬁ."’f 9 - 90 G‘?l‘ 32 5 ° 6 33 - - -
3.26.238~T7 | 9.9¢ | G=76 32 2.5 Bl=-}~-1-
3 .26.2(1b—7 9098 G"88 32 11.0 32 - - -
3.26.2db~7 9.9¢ G-91 32 8.0 ) N R A
3.26.2dc-7 9.9k G-103 32 8.0 3Bl=je] -
3 026 .ch-'f 9 qu G"'lok 32 5 06 31 - Lad -
3 .26.2“9 9-9d G’-81 23 506 32 - - -
3.26.248~9 9.94. G-83 23 2.5 | e w] =
3 026.2db-9 G G-92 23 11.0 32 - - -
3e26.2db-9 | 9.9h | G-93 23 5.6 Rtel=-}-
3426,2d¢-9 9.31 G=105 23 8.0 Bl =-f =~
3.26.24¢-9 9.91 G~306 23 4.0 3] «| =} =
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TABLE B.l (Continued)

Camera Data
Project No BGEG
Sta., | Typs | Focus| Aperture{ Frames/ Filterl Marker
& No | (Ft) | (£-Stop)| Second | ND (cps)
3e26.3 9.31 G=21 Inf 4,0 64 |1-|-1] -
342643 9.31 G=2i, Int 2,5 6 | = | =} =
3 027 a 9 ol6l G‘-125 Inf 5 06 68 - - =
3.27a 9.16a| G-187 Inf 4.0 61| -1 -1~
3.2 9.16b| G-161 Inf 4,0 Bal-|-i-
3.27 9.16b| G-165 Inf 140 L] -]-] -
3.27¢ 90166 6‘179 Inf h.o 65 - - -
3.27¢ 9.16e| G-180| Inf 4.0 S51=-1-1 -
3.29& 9.10k C-—l?.& ' Inf 2.5 66 - - -
3 .29& 9 [ lOk G—129 Inf 2¢ 5 6‘} - - -
3.29 9.101| G-131| Inf 2.5 B3|=-|-]-
3.29& 9.101 G‘B‘l In-f 205 58 - - -
3.29a 9.10m| G-135 Inf 2.5 - -1 =} -
3.292 9.10m| G-136 Int 2.5 Ol=]| =] =~
3 0298 9.10n G—l37 - Inf 205 58 - - -
3.29a 9.10n{ G=139 Inf 2,5 -] -] -
34292 9.100! G141 Int 4,0 6T -} -1 =
3.292 9.100| G-143 Inf 4.0 9| -] =1 =
3 029‘ 9 -m G-lhg Inf l&.o 6“ - - -
3.29a 9.10p] G-147 Inf 4.0 6l =| =] =
3 029& 9 ° 10q G'llds Inf L 0 62 - - -
3.29a 9.i0al G=149 Inf 4,0 6| -| =] ~
3.29a 9.10r] G-151 Int 4.0 65| =] =} -
3.29 9.108] G-154 Inf 25 T1 =] -] -
3.2%b 9.10s| G155 Int 245 64| -4 -] -
3.29% 9.10tf{ G=156 Inf 25 631 -} =] =
3 .2% 9 -lot G"].ho Inf 2 e 5 & - - -
3.29¢ 9.10a G‘sl Int 25 62 - as -
30290 9010& 6‘56 Inf 2.5 &0 - a -
3.29¢ 2.10b| G-59 Inf 2.5 61| = =1 o
3.29¢ $.100] G-60 Inf 2.5 L =) =} =
3.29¢ 2,16z| G=63 Int 2.5 2! <7 - -
3.29¢ 9.10c| G-65 Inf 2.5 2| <1 =} =
3.29¢ §,10d} G-102 Int 2.5 58! a] =| -
3.29¢ 9.10d] G-97 Inf 2.5 59| -} -} -
46
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TABLE B.1 (Continued)

Camera Data
Projsct No EG&G
Sta. Fecus| Aperture| Frames/ | Filter | Marker

& No | (Ft) | (£-Stop)| Second [AD[ W| (cps)
3e290c 9.10e | G=82 Int 4.0 66 |~ |-}~
3 02'90 901“ 6-9“ IIL’. L.D 67 - - -
3.29¢c 9.10f | G-110 Inf 4.0 65 |- |- |~
3.29¢ 9.10f| G-111 Inf 4.0 6 -~ |-
3.29%c 9.10g | G-112 Inf 4.0 8 |- |- | =
3.29¢ 9.10g| G-114 | Int 4.0 aj-]-1-
3.29¢ 9,10h| G-115{ Inf 4.0 64 |- ] -]~
3e23¢ 9.10h| G-117 Int 40 by 1= |- |~
3.294 9.101] G-1i8 Inf 2.5 65 j= |~ |~
3.29 9.101| G-119 | Inf 2.5 6h |- |~ |-
3.294 9.105) G=122 Int 2,5 63 |~ [~ |-
3.294 9.10j| G=126 Inf 2,5 2 |- |~ ]=
8.18 9. 11f| B2 17 2.8 606 |- |- | 11.80
8.18 9131 G=130 17 5.6 6 |« | = | =
8.18 9.11g| E-14 12 5.6 531 i~ |- | 11.80
8 -]B 9 .118 G‘laa 12 5 s 6 63 - - -
g.18 9.11h{ E-19 17 2.8 $63 |- | - | 11.66
8.1 9.11h{ G-145| 17 8.0 2 1. 1.1.
8.1L 9 Jdla G—67 In? 5 ’6 65 - - -
8.1L 9.11a] G-70 Int 5.6 9 ===
8.]L 9011b E—i# 25 109 WD - - 11.85
6.1M 9.11lc} G-18L | 45 5.6 6 |- |=|=
8 «JIM 9 «Jle G-120 ‘&5 5 ° 6 61 - - -
8.1 9.11d| E-21 25 2.8 578 |- | - | 11.68
g.IM 9.11la| E.15 25 2.8 478 1= | - | 12,54
8.58 9.13a| G-42 32 8.0 8 |-]~-1~-
8+5% 9.13a] G-58 32 4.0 2 |-~ 1|=-
8.5¢ 2.13¢] G=71 32 8.0 56 |~ |- |-
B.5¢ 9.13¢|{ G-1(0 32 . 40 55 | = |« 1 -
8.5d 9.23d] G=242 32 5.6 6 |=-{~-1-
8 .5d 9 .Bd G"l‘ll& 32 2 . 5 69 - - -
8.1l 9.d4a| C=157 Inf 16.0 7 laje |-
8.11s 9141 G=127 Inf 1.0 Wlel-t-
8 cm 9 Om 6.6 Iﬂf 11 .0 16 - - -

w
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TABLE B.1l (Continued)

Camsra Data
Projoct: No EG&S
Sta. | Typs | Pocus| Aperturs| Frames/ Marksr
& No | (Ft) | (2-Stop)| Seceond | HD| W/ (cpe)

8.11a 9240 | C-A74 ¢ 23 4,0 (YA [P S

118 9.1ks | G=10 23 4.0 g ot w | =
8,11b 9.e | G-7 Inf 1.0 Wl el =]
8.11]) 901‘03 G"u M g 1100 16 - - -
8.11b 9.1d| G266 | Inf 1.0 17 -] =~-i-
8.11b 9.1d | G-9 Inf 11.0 W |=|~1-
9.1G 9.15 | G-107| 43 8.0 6 | = |~ =
9.1G 9.158 [ G-133 43 4.0 66 |- ]~
9.78 9.17a| G-267{ 32 5.6 64 1)~ |-
9.7a 9.17a| G168 | 32 5.6 ni-1-1-
9.7 9.17b; G169 ] 32 5.6 & 1] ~-]-
9.7b 9.170 | G-172 32 5.6 6 |l - |-
9.7¢ 9.17e| G173 | 32 11.0 s |-1-1-
9.7¢ 9.17¢ ! G=-175 32 2.5 Ti=-1-1-
9.7d4 9.17d4}] G=277T| 32 1.0 & [~ -1}~
9.7d 9.17d4| G-184| 32 2.5 7 1= -1~
* ¥ « Film magosine jum.
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Purpose:

Treatment:

Conmsnts:

Purposa:
Sccpes
Treatment.:

Corsant:a 2

To determine the time of arrivel of the shock front by
photographing it against a background of vertical rozket
(amoke) trails. To photograph the shock front as it
moves along the blast line, showing the path of the
triple point and other blast =ffaects phenomenon. To
photograph the shock frcut over the smoke layer.
Quantitative iniormation was requested by this projeact,
Consequently, learge frame, high resolution camerzs were
used in sll cases except where higher frame rates were
desired.

Camergs were set a8 considersble distance from the area
being photographed, and, where detsil was desired, long
focal 1sngth lsnses were used. This was to aveid the
expense axl difficulty of constructing camera stations
nearer to ground zero. Timing marks were put on all
films. The rockel. photography was attempted on Shots

1, 4, 9, 10, and 11. The shock front photography was
attempted on Shots 9 and 10.

A shock front may be seen only by the effect it produces.
Thet effect which enables one to photograph a shock
front in air is the refraction of light passing through
the front. Thlis refraction is caused by the greater
density of the alr at the front than the air arourd it.
Rocket trails, by providing a continuous vertical dis-
continuity, served to increase the visibility of this
effect. Whers the shock front is exceedingly strong, it
can be photographed without this background, and in fact,
the success of the photography was roughly proportional
to the yield of the shots. The lensss on gsoms camsras
were vignetted by the filters and on cne camera the isnas
was damaged by the thermul, causing the film to beacoms
blurred. In general the photography for this project waa
excellent. Marks caused oy the Clayden effect msy be
nroticed on one film.

Project 3.5

To observe the modes of failures of varicus types of
roof end wall panels under shock.

Although sore measurements were to be made from these
films, the analysis was {0 be primerily qualitative.

The cameras were installed as shuwn on the project layout
sketches.

Results ir gensral were excellent althotgh;there was some

L9
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Furposs:

Szope:

Treatmont:

Commants :

Purpose:

Scope:

Treatment:

Comments =

Purpose:

Seope:
Treatment:

thermal smoke frem roof and panel surface or the dust
thereon.

Project 3.16

To observe photographically the failure of individual
glaszs panes as well as fallure of the window as a whols.
Thoe opening of the windew as a whols wa= to be messured
from the film. Otherwiss, analysi. was to be primarily
qualitative.

This station was somewhsi complicated from an electrical

standpoint. Eleven kilowatts of incandescent lighting
was provided for each window, and a blast awitch was

used to start the Fastar, cameras. A 200 cycle timing
marker gonerator was required to furnish timing marke
for the cameras. This required il5 wvolts AC which was
furnished by a battery driven inverter.

Tha photography for this project was exceilent. The
timing marks were not recorded on the films because of
a power failure,

Project 3.19

To record the particle displacement by the blast wind
above the forest stand and to observe the movement of
the tree stems caused by the positive and negative
phases cf the biast wave.

Quantitative results were desired for perticle displace~
ment versus time and tree stem displacement versus
time measurements. Timing marks were put on all fiims,
Large frame cameras giving high resolution were used
for this project.

The photographic results were excellent. However, one
film showed evidence of the Clayden effect, probably
caused by contact of the emulsion with the camera.

Project 3.20

To observe the thermal and blast effects upon & pols
line and newly designed microwave towers.

Analysis of the photography was to be qualitative,

Two cameras were used at this station. One camera
covering the end of the pole line and the second cemers

T
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Commenta:

Treatment:

Coransnts:

Purpose:
Scope:

Treatment:

Comments:

Purpose:
Scops:

covering the microwave radio relay towar. No tacke-up
csmoras were employed on this projeci 56 &5 Lo obtein
grester coveraga.

The photography for ithis station was excellent amxi the
effects of the thermal and blast were shown in dstail.

Project 3.21

To record gross movement of ordnance equipment by the
blast wave.

Quantitative measurements were desired for stations 3.2le
and 3.21k while cualitative data were desired for the
renmsinder of the stations.

Ro stablligation wae used at station 3.2le because of itas
closs proximity to ground zero.

In general, the results wero fair; the dust from the
blast wave envelopin; the targets and the csmeras all
too quickly. The films of the targets farthest from
ground Zero were best. Targets in general wers %oo
close to the ground.

Project 3.22

To record movement of a Bailey Bridge by the blast wave,
It was deairsd to make displacement versus time measure-
nments from the film.

L 25 ft tower was used to bring ocne pair of cameras up
to the level of the bridgs. A second 17 £t tower was
used to cover the bridgs from a different point of view.
Primary covarage was provided by A5 camerass rather than
GSAP cameras becsuse timing marks were required.

The photography for this station was excellent. The 25
1t tower suffersd soms wovement by the shock wave, but
not snough to effect the rasults. The bridge smoked
badly from the thermal phacs, yet gross movement was
quite noticeable.

Project 3.24

To record movement of a LVT by the blast.wave.
It wes desired to make displacement versus t{ime measure-
ments from the film,

3
e
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Treatment:
Corments:

Purpose:

Scope:
Treatment:

Comments:

Puvrpose:
Scope:
Treatment:

Comments:

Purpose:

Scope:
Treatment:

Comment.s:

Normal.
The results of this photography were only fair.

Project 3.26.1

To observe in several types of POL installations whsn
and how fire damage occurs, initial motion and mode nf
dispersion of POL drums and mode of failure and grosa
motior of large storage tanks.

Quantitative information was desired.

Normal. Color film was used at distences where radiation
was no problem in order to ta able to observe Lgnition
and burning of fires.

The results of this photography werz only fair. The
targets were too close to the ground and thus generally
obscured ir dust., The dust problem was worse than
expected, partially becsuse of the bombing error in the
direction of this project's stations.

Project 3.26.2

To observe mode of ignition of fire in POL installations
and mode of dispersion of POL drums by blast.
Qualitative information only was desired.

Normal. Color flim was used at distances where radiation
was no problem in order to be able to observe ignitien
and bturning of fires.

The results of this phetography were only fair. The
targets ware too close to the ground and thus generally
obscured in dust. The dust problem was worse then
expected, partially because of the bombing errs:r in the
direction of this project's stations.

Project 3.26.3

To observe the efiects of thermal and blast on plisble
POL Storage Tanks.

Analysis of film was to be qualitative only.

As this project wes an after-thought, the targets were
placed on the edge of a stabllized avea, using s camers
already erscted for & Shot 10 target.

The results of this photography wers good and the desired
information was recorded on the film.,
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Project 3.27

Purpose: To observe thermal and blast damage to field wedical
installaticrs,

Scope: Analysis of ile photography was to be qualitative.

Treatment: Normal.

Commants: Color film was used at these statiens and was not too
satisfactory at the closest station because of its poor
latitude. The films in general wers guod and show much

detail.
Proasat 5.29
Purgpose: To observa the mede of failure of wall pzners el §1
addition th. relaticn times of these faiiv. 3.
Scopu: Anslysis wee ¢ be quaniliiative, rertiguliariy in regord

to the tire of failures of ¢he dyiferent pansls.

Treatment: The cameras lecoiring &t the rear of the building rresented
a preblen inasmuch 28 these were lookiung at a siadsd
object and thus raquizred a faster emulsion than the
radiation reaistant. Type ¢18. IJu addi{icn. they were
pointed diractly taward ground --=~ =2 s were in
such a position as to recaeive diract gw:lear radiation
through the lens opening ir the lead shields. "o
reconcile this latter problem, 45 degree angle rrirrors
were used.

Comments: Photography for this station was good. However, the
panels themselves popcormned considerably and much data
were obscured by the thermal smoke. The rear panels wers
almest completely obscured. Care must be exercised when
printing from these negatives showing the rear panels
since the mirror produced left-right reversal. This was
compensated for on the prints originally distributed.

Project 8.1

Purpose: To observe the effacts of blast and thermal radiation on
parked sircraft and aircraft comporents.,

Scope: Some displacement versus time measurements were desired.
The principal part, of the photographic aralysis was to be
qualitative.

Treatment: Cameras were placed extremely close to the objects
because of the small disturtances it was desired to
observe (wrinkling of the aircraft skin). High speed
Eastman cameras in lead shielded boxes were used in this

g
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Commanita?

Purpose:

Scopa:
Trestment :

Conments:

Prurposo:
Scope:

Treatment:

Commants:

UHCLASSFED -

project. These were mounted verticzlly and observed their
targets by means of & A5 degree angls mirror.

The rasults of this photography were excellent showing

the desired informaticn in detail. Color was used very
succesafully at the most distant station. Care must be
exorcised vwen printing from tho negatives exposed through
the L5 degrve mirrors since these produced left-right
reversal. This was compansated for on the prints orig-~
inally aistributad,

Project 8.5

To observe the effecta of tharmal radiation on animala

in uniform and, in addition, to observe the effects of
blast on eny fires which may have been started in the
uniforms.

The anelysis of the photography ¥as to bs qualitative.
Normal. Color film was used at ¢he two most distent
statioils in order to he able to observe fires in clothing.
Becauss of the narrow latitude of the color film, the
early thermal phass was almost blanked out. However, the
thermal phase Jjust prior to the blast wave ahowed the
desired information. The targets were located too near
the ground and were too amamll, which impaired the photog~
raphy in general for this projeci. The results of the
photography were only fair.

Project 8.1lla

To racord the ignition tshavior and duration of any fires -
started in the test objects.

Analysis of the photography was to be qualitative and in
a sense pictorial,

Due to the short running iime of the film and the long
coverage desired, it was necassary to use time sesquence
photography on some of these camaras. The time sequence
cameras ran for approximately 30 sec, then 5 sec opera-
tion out of every &0 sec for approximately 20 min.

Scme photography was excellent, some {air. Color film
was used smo the effects of fires could be determined,

and at the station approximately 8000 ft from ground zero
the criticel latitude of the color film wes not ‘oo badly
affacted by the bomb light., In addition tha blast wave
knocked out some electriasl circuits.

CO2ARIDINTIR.

{

4
£



Purpose:

Scopa:
Treatment:

Comments:

Purpose:

Scope:
Treatment:
Commeritas

Purpose:

Scope:

Treatment.:

Comments:

Projest 8.11b

To record ignition behavior and duration of any fires
started around the test objects.

Analysis of the photography was to be qualitative.

Due to the short running time of the film and the long
coverage desired, it wes necessary to use time sequencs
photography on some of these camera=. The time ssquence
cameras ran for approximately 30 sec, then 5 sec opera-
tion out of every 40 sec for approximately 20 min.

The photography at this station was excellent. Color
film was used so the effects of the fires could he deter-
mined, and as this station was approximately 8000 £t from
ground zero the critical latitude of the color film was
not too badly affected by the bomb light.

Project 9.1G

To provide a photographic record of the effects from an
2tcaic blast on varicus pieces of goverrnment issued
eqipment in a foxhole. °

Analysis will be qualitative and pletorial.

NormaZl.

In general, the photography was good, although the short
transit time between thermal and the arrival of the shock
wave pracludes detailed prolonpged information.

Froject 9.7

To provide evidence of the values of varlous types of
soil atabliization for photographic purposes.

Film analysis will attempt to determine tha amount of
dust end thermal smoke emanating from each test surfacas
by measuring height of raference markers obscured.

™.+ Gameras were pointed st a reference marker which was
got in the middle of the stabilized plot.

In general, the photography was fair, although the short
transit time betwesn the thermal and the arrival of the
shock wave precludes accurate and prolonged information.
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A
Scale: I*= 2G00'
Project 1.2 (Diagram &)

Camera: Mitchell Distance to GZ: 9,00
Fr/Sec: 108 Verticsl Angle: 0°
Lens: 152mm EG&G Station No: 9.1le
Film: MF Film Number: 16509
Toviers Trailer

Fig. B.1 NOL Blast and Shock Studies
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Project 1.2 (Diagram B)

Camera: Mitchell Distance to GZ2: 85007 -
Fr/Sec: 100/96 Vertical Angle: o°
Lens: 152mm/152mm BEG&G Station No: 9.1¢
Folm: P 741 Number: 165
Tower: 281 16507

Project 1.2 (Diagram C)

Camersa: Eastman Distznce to GZ2 1,600
Fr/Sec: 537/L41. Vertical ingle: 0°
Lens: 102um/152mn P3G Station Hos 9.1a
Fiim: MF Film Number: 14501
Towers: 18 gn 16502

Project 1.2 (DRiagram D)

Canara: Mitcheli Distance to GZ: 10000
Pr/Sec: 102/9¢/97 Vertical Angle: (1
Lens:  152mm/152mwx/50mn B3&G Station No: 9,1b
Film: MF Film Number: 16503
Tower: 23! 16504

‘ 16505

Project 1.2 (Diagram E)

Camera: Mitchell Distance to GZ: 9200°
Fr/Sac: 103 Vertical Angle: 30,0!
Lens: 35mm EG&G Statien No: 9.1d
Film: MF Film Number: 16508

Tewers 2851




Scale: "= 2000’

Vertical Camera: Mitchall

Pr/Sec ILans A__n%e Film: MF
102 25zm Distance to GZ: 12000°

o8 50mm 11.3¢ EGG Staticn No: Q.11

97  100mm o° Film Mumber: 16510

16511

16512

Note: Cameras at this station were mounted in &n EGIG photo crailer.

Fig. Bs2 NOL BElast and Shock Studles

58



GoAP

139 g

GSAP
63
18mm
MF

18° 9w

Project 3.5a

4 777777
smle: I': 50I

Distence to Gi: 66731
Vertical Angle: 12,00
EBEOEG Station No: 921
Film Kumber: Ny

16522

Project 3.5b

Scale:1"=50'

Distance to GZ: I, 69.;
Vertical Angle: 7'0
EG&G Station No: 9.‘31
Film Number: 16519

16520

Fig. B.3 USAF Panel Studies
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Cameras
Pe/Sec:
Lens:

Tower:

GSAP
65
18mn

i8¢ 9l|

Project 3.5aa

Seols: "= 20"

Distance to G2:
Vertical Angle:
EG&G Station No:
Fiim Number:

¥ig. B.4 USAF Roof Studies

6686!
00

9 - 2f
16517
16518
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Scale: "= 10"

———— GSAP
Fostox
Projact 3.16a

Camera: GSAP Fastax Distance to GZ: 76511
Fr/Sec: 60 2500 Vertical Angle: o°
Lens: 18 350m BG&G Station No: 9.4a/b
Pilm: MF BX Film Number: 16527
Tower: 6 3n 6t 3n 16528
16529
16530

Fig. B.6 USN Glazing Studies
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Camera:
Fr/Sec:
Lens:
Film:
Tower:

Project 3.16b

GSAP Distance to GZ: 125558
65 Vertical Angle: 0

18mm BG&G Station No: 9.4¢
BX Film Number: 16531

6! 3 16532

Fig. B.7 USN Glazing Studies
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Camera: ¥itchell iatance o §2: 63964
Fr/Sec: 90 Vertical Angle: 0
Lens: 3 5mm/25mm BG&G Station No: 9.5b-e
Film: MF Film Humber: 16533
Tower: 18 9% 16534
. 146535

16536

- 16537

Fig. B.8 AFSWP USFS Zorest Studies
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\
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Pole Line ||
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| Tower
| 8
Scale: "= 50'
Project 3.20
Camera: GSAP Distance to GZ: 3239
Fr/Sec: 6l Verticel Angle: o°
Lens: 18mn EG&G Station No: 9.3d
Film: MF Film Number: 16523
Tower: 18t 9v 16524

Fig. B.10 U. S, Army Sigral Corps Studies
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Scofa: 1"= 20"

Project 3,21e

Camera: GSAP Distance to GZ: 1040
Fr/Sec: é3 Vertical Angle: ~10.5°
Lens: 16rm BGA4G Station No: .
Film: MF Film Number: 16538
Tower: 18 g 16539
Project 3,211
Ceaxpara: GSAP Distence to GZ: 2740
Fr/S%c: 63 Vertical ingle: ~9.0%
isng: 18m WAL Station No: 9.6b
Film: Mr Film Number: 16540
R Tower: - 18t g% 16541

Fig. B.11 BRL Vehicls Studies
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Scole : "a 20’

NTHE TN e, R entia e ems o L s

N

Projest 3.2ik

Canmiat G2AP Distence to GLt Q345"
G‘J

Fr/Sec: TN Yerticsl Anglet
Lenst 16 BOAG Statdon Mot 946c

- Mt e Filn Husbers 16542
- Tourrs S L U T 16543

Frojest 3.2l

F Come el QSAP Distance to GZ: é3a7!
: Fir/Sent 84 Vertinel Angle: -2,0°
lane: Aaws K385 Station Yot 9.4
Mise wr Film Nusbert 186544
Tolmr? Ut 3» 16545 .

3 . Fig: B,12 ERL Vehiocle Studies .
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GSAP e Scale: "= BO'

———— A
Project 3.22b
Camera: GSap A=5 Distance 1o G2: 1;21&.:,
T Fr/Ssc: 3 4 Vertical Angle: 0

Fr/Sec 10 5 Bk Statios No:  9.Ta/b

Film: o W FAlm Number: = 16546

Tower: 18¢ 9n 28" TISSEY T T
16548
16549

Fig. B3 Corps of Engineers Balley Bridge Studies

i

69

Sruia




/4
Scale. i"= 29’
Project 3.244
Cenmeras GSAP Distance to G4: 240%
Pr/Sec: 65 Vortical Angle: ~16,5°
Lens: 18m HG4G Stution Hos 9.182
Fiim: ¥ Fiim Number: 164679
Tewer: i8¢ gn 16680 .

3 - e e

Flg. 5.15 APSWP - U. S. Navy LUT Studles — —— ———-—n
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TR T YU (B8 Mok e i 3, 15k ket et e e, A 8 e e £ e 4 e T W 5 L

rm——
GZ
e
7 7 ” Scale: "= 20
Project 3.26.2da~2
Camera: CSAP Distancs to GZ: 2L6TM
Fr/Sec: 3R Yertical Angle: -22,0°
Lens: 13am &G Station No: 9.9a
Mlm: W Film Yumber: 16580
Towers 18 9n 16581
Project 3.26,2db-2
Canpra: GSAP Distance to GZ: 4$0561
Pr/Sec: 32 Vertical ingle: «22.0°
Lena: 1% BEG4G Station No: 9.9¢
Fila: KC Film Number: 16588
Towar: 18°¢ g» 16589
Project 3.26.2dc-2
Camera: GSAP Distonce to GZ: 6735
Pr/Sec: 32 VYorticul Angle: -22,0°
Lens: 18 &G Stetion Nos 9.91
Film: KC Film Humber: 16596
! Towar: 18t 9 16597
; Fig. B.18 U. S. Army QMC PCL Studies
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Camsra:
Pr/Suc:
Lens:

Film:
Tower:

Campra:

Lenst
Film:
Tover:

Camerat
Pr/Sec:
Tons:
Fllm:
Tower:

T it

Project 3.06.2d8=3

T

Scale: "= 20°

GSAP Distanze to GZ:
32 Verticel Angle:
18om B34S Station No:
MF Film Numbder:
I o

Project 3.26.2db=3

CSAP Distance to GZ:
32 Vertical Ingle:
15am BG4 Station No:

uF Film Number:

iat 9
) Project 3.26.2dec-3

GSAP Distance to GZ:
32 Vertical Angle:
18w HG&G Station No:
MF Fiim Number:
18t 9"

Fg. B.19 U. S. Ay (MC FOL Studies

24280
=23.0°
9.%
36582
16583

LM
=23,0°
9.9¢
16590
16591

S746°
=2340°
9.93
16598
16599




Scaie: 1¥= 20'

Project 3.26.238-7

c:7m $ GSAP Distance to GZ: 21.1.3;
Zr/3ac: . 33 Vertical Aagls: o
Lenes 1%m EG4: Station No: .23.-%
Film: NP ¥ilm Number: 1658
Tower: s on 16535
Project 3.26.24b~7 '
Camara: GSAP Distance to GZ: L0401
Pr/Sec: 32 Vertical Angle: -22,5%
Lons: item BG4G Station No: 9.9g
Film: MF Film Number: - 158592
Towor: 18y o» 16591
Projuct 3.26.20c-7
Camoras GSA? Diatance to G2: &7251
Pr/Sec: 32 Vortical Angle: -22,5°
YLonss: 13zm BG4G Station No: 9.9%
Pilm: wr Filn Nusbar: 16600

Tower: 18¢ 9* 16601
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Project 3.26.2d42-9

Cammras GSAP Distence to GZ2: 2510*

Pr/Sec: 32 Vertieal Angle: -23..0°
Lens: 18am BG&G Station No: 9.94
Film: i g Film Number: 16586
Towsr: 11t 3= 16587

PrOJOCt 3 026 .Zdb-9

Camera: GSAP Distance to G2Z: 6756!
Pr/Sec: 32 Vertical fngle: =16.5°
Lens: 18mx EGiG Station No: 9.9h
Pllme NF Film Number: 16602
Tower: 11* 3% 16603

Project 3.26.2dc-9

Cimora: GSAP Distance to GZ: LOBT!
Fr/Sec: 32 Vertical Angle: -22.5°
lensn: 1%m Bo4G Station No: 9.91
Film: w Fiim Number: 16594
Tower: 11* 3n 16595

Fia, D21 U. S. Army (MC POL Studies
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Scole . 1"250°

Project 3.26.3

Camora: GSAP Distance to GZ: 37,40
Pr/Sec: 64 Vertical Angle: 0°
Lans: 16m BG&G Station No: 9.34
Mlim: e Pz Nsbsye: 16525
Tower: 18¢ om ' 16526

Fig. B.22 USKC POL Studies
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Camerss
Pr/Sc:
Lens:
Mllms
Towers:

Camere:
Fr/Sect
Lena:
Fllm:
Towar:

Comera:
Pr/Seus
Lenos
Piim:
Towvar:

Flg. 5.23

18! 9.

GSAP
65
1%a
KC

18' 9'

Froject 3.27a

Pmﬂact 3 cm

Project }.27¢

A
Scoie: 1" = 100’

Hatance to G2s

Vertical Angle:

KAG Statiom Eo:
Mln Mder:

Distance to GZ:
Vertical Angle:
BGAG Station Mot
Film Numbors

Distance o GZs
Vortical Angle:
RGAG Staticn YNo:
Min Nuabor:

U. S. Army Madical Corxps Hospital Studies
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Scale: 1"= 50"

Projsct 3.29a (Front Panels 1-4)

Comprar GSAP Distencs to GZ: 66421
Fr/Sec: 65 Yerilcsl Angle: o°
Lens: 18mm HGAG Station Ho: .10k
Mim: MF Film Ruawber: 16621,
Towor: 1B 3e 16625

Fig. B.24 CETG Parel Stucdias
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Cemera:
Fr/Sec:
Lens:
Mim:
Tower:

Camera:
Fr/Sec:
Lensas
Flms
Towar:

Camsra:
Pr/Sec:
Lens:

Tower:

Camara:
Fr/Sec:
Lens:

Towar «

Project 3.29a

GSAP
61
18m
MF

nl 3”

Project 3.2%5a

GSAP
60
1%
N

nl 3“

Projscel 3.29e.

(Front Panels 5-8)

~

Distance to GZ:
Vertical Angle:
BG&G Staticn No:
Film Number:

(Front Panels 9-12)

Distance to GZ:
Vortical Angle:
¥G8G Station No:
Filn Numbo=:

(Fronot Panels 13-16)

GSAP Disteuce to GZ:
&0 Verticzl Angle:
18mp BG2C Scation No:
ur Tiin Nuxber:
nl 3II
Project 3.29a (Rear Penels 1-4)
GSA? Distsmes to GZ:
&8 Vertical Angle:
1%mm EGSG Station No:
MF Film Numboer:
ul 3"
81
AN AR

(it ASRIEFD

664,9!

00
9.101
16626
16627

6657!
0°
9.10a

16628
16629

6660"
9.10n

16630
16631

66421
9.100
16633



Project 3.29a (Rear Fanels 5-8)

Camara: GSAP Distonce to GZ: 6649
Fr/Ssc: 53 Vertical Angla: c°
Lensa: J8mm BGG Scation No: 9.10p
Film: MF Film Numbera: 16634
Touup: 11 3» 26635

Projesct 3.29a (Rear Panels 9-12)

Crmera: GSAP Disterce to GZ: 6657
Fr/Sec: 63 Verticel Angle: o°
Lemis: 18mm EGAG Stution No: 9.10q
Film: MF Filin Number: 16636
Towar: 1 3» 16637

Project 3.292 (Rear Panels 13-16)

Camera: GSAP Distance to GZ: 66671
Fr/Sec: 65 Verticsl Angle: o°
Tens: 18mm EG&G Stetion No: 9.10r
Film: MF Filn Number: 16638
Towsr: 11’ 30
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Scale: 1"=50"

Project 3.29b (Panels 1-3)

Csasra: GSAP Distance to GZ: 65901
Pr/dec: 61 Vertical Angle: 0%
Lens: 18w HG3G Statiom Ho: 9.10s
Piim: MF Film Nomber: 16640
Teoupe 11t 3= 16641
Project 3.29b (Pimels 9-21)
Gamera: GSAP Distence to GZ: 650
¥r/Sec: &3 Verticol ‘ngle: o°
Lens: 16 &G Staticau No: 9.10t
Film: P Fils MNuvber: 1664z
Tower: 1 3w 16643

Fig. B.25 CETG Panel Studies
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Scale: 1" = 50°

Project 3.29c (Pront Fanels 1-4)

GSAP Distance to GZ:
5 Vortical ingle:
186m GG Station No:
MF Film Bumber:
u! 3!!

Fig. B,26 CETG Panel Studies

Lh23!

9.108
16604
16505



Project 3.29¢ (Front Penels 5-8)

Capara: GSAP Distance to GZ: Li3Lt
Fr/Sac: 61 Vertical Ingle: o°
Lens: 18mm BRG Station No: 9.100
Film: MF Film Numher: 16606
Tower: 11 37 16607

Projoct 3.29¢ {(Front Pansls 9=-12)

Camera: GSAP Distance to GZ: Ll 6!
Fr/Sec: 62 Vertical Angle: 0°
Lens | 18m HG&G Station No: 9.10¢c
Film: MF Film Number: 16608
Tower: 11 3¢ 16609

Project 2.29c (Front Panels 13-16)

Cameras: GSAP Distance to G2: L, 60!?
Fr/Sec: 59 Vertical Angle: 0°
Lene: 18mn EG&G Station No: 9.104
Film: MF Film Number: 16610
Towr: 11! 3 16611

Projsct 3.29¢ {Hear Panels 1))

Cemeras GSAP Distance to GZ: L2310
Fr/Sec: 66 Vertical Angle: o°
Lens: 18m BG&G Station Ko: 9.108
Film: W Film Number: 16612
Tower: 11t 3¢ 16813

“&&mQWJaba wrist 85 “EEM%; i




Camera:
Fr/Sec:
Lens:
Film:
Tower:

Camera:
¥r/Sec:
Lens:
Film:
Tower:

Camera:
Fr; sc:
lens:

Tomer:

Project 3.29¢ (Rear Panels 5-8)

GSAP
65

1 8mm
MF

rL ] 331

Project 3.29¢ (Rear Panels 9-12)

GSAP
60
18am
MF

lll 3ll

Project 3.29¢c (Rear Panels 13-16)

86

Distence to GZ
Vertical Angle
HG&G Station Wo:
Film Number:

Distance to GZ:
Vertical Angle:

EG&G Station No:
Film Number:

Distance to GZ:
Vertlical Angla:

&G Statior No:
Film Number:

......

L3k !

0°
9.10t
16615

16619



Caxwra:
Pr/Sec:
8:

Tower:

Cimera:
Frr/Sec:
Lens:

Tower:

2 7.
Scaie: "= 50"

Project 3.29d (Panels 1-2)

GSAP Distance to GZ:
" 63 Yartical Angle:
18w GG Station No
MF P4l Number:
nl 3!!
Project 3.294 (Panels 9-11)
GSAP Distance to 0Z:
6l Vertical Angie-
18mm GG Stetion Ko:
MF Filn ~ mber:
11¢ 3n

Hgo 9027 CETG P& sudies

L345°
9,103

6622
16623

4360°
9.104
16620



— GSAP
~-—— Eastmon

Camere; GSAP
Fr/Sec: (X
-leons: 1w
ilm: KC
Townr: 6 3%
Camora: )
Pr/S0c: 62
Lenst Ydam
Film: KC
Tower: 6 3»

Scate: "= 10"

Prefact 8.1B-1

Eostasn: Distence to Gi:
606 Vertical Angle:
25sm 4G Station No:
B Filn Nucher:
6* 3
mj’ct SQLB—B
Bastiuen Distance to GZ:
563 Vertical Anglos
25mm BEG&C Station No:
21 4 Pilm Kuiber:
6 30

Plg. B.28 USAF Adircraft Component Studioes

~ UNCLASSIFIED

T106¢
0°%/0°

16651
16652

]

0°/0°

16655
16656



\ 62

~——  Eastman Scole: 1"z 10

Project 8,1B-2

Coniore: GSAP Fastaan Distance to GZ: ado X
Pr/Secs 63 531 Vertical Angle: -119/-i1°
Jons: 1t 25w EGAG Stetion No: 9.12g
Film: EC B ilm Emsbers 16453
Tormrs &% 3» 6t 3v 14654

#.g. B.29 USAF Alrcraft Component Studiss
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Camaras
Fr/sos:
Lepa:
Fllm:
Tower:

UNELASSIFLc)

GSAP
——— Eastman

Scale: "= 20’

Project 8.1L
GSAP Eastasn  Distanse to GZ:
65 blh Vertical ingls:
16m 25mm BOIG Statiom Ho:
w MF Film Funber:

18' 9* 11' Pier

Fig.

.
K
i

B.30 USAY Aircraft Studies

20
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~8%/0°
lia/b

5644,
16645
16646
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Camaxn:
Fr/Sec:
s:

Tover:

GSAP

K¢
13! 9%

KC
11¢ 3»

G3AP
64
18m
MF

11t 3.

Project 8.5a

Project 3.5¢

Projsct 8,54

Distance o G2:
Vertical Angile:
GG Station Nos
Fila Nuwber:

Diatance to GZ:
Vortical Angls:
&G Station Nos
Fila Mumber:

Fig. B.32 USA QMC Thormal Studies

st
.15 .0°
9 0138
16652
16660

L7251
‘15 .0°
9.130
16661

16662

2054
«15,0°
9.134d
16663
26664



Scale.‘ > 2'
Pl'o.}oet «d2a (1,,& 5%“1% )
G . :
?‘P; VQM?:IQ &Q: ff?g
1%: Sse Stcti‘?a o %2t
3
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——— Time sequance photography camera.

Scale: 1"=250"

Project 8.11s
Camerat GSAP Distance to GZ:
Fr/sec: 16 Vertical Angle:
Lans: 500,/ 6mm 4G Station Na:
Film: KC Film Funber:

Fiz. B34 AFSWP Thermal Studies

INCLASSIFED e

7630!
-l .0°

16667
16668



BRO0
\ 6z
. sane

Scele: {"= 25’
Project 8.11b
Comdzas GSAP Distance to GZ: 7690
Fr/Sse: 16% Vertical Angle: =7.00
Lens: 18 G Staticn No: 9.lhd
Filn: EC Film Numbors 164872
Terap: 1 3" 18672

*Tims ssquence photography used on ome camera.

Fig. B.35 AFSWP - USFS Thermal Studies
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\ Scale: 1"=5¢0"
Project 8.11b

Camsra: GSAP Distunce to GZ: 26501
Pr/Sec: . 16% Vertical Angle: o
Lena: 1dmm EG8G Station Ho: 9.1
Flim: XC . Film Number: 16669
Tower: 1 3 16670

#Pimes sequence photcgraphy used on both cumeras.

Fig., B.,36 AFPSWP - USFS Therma’. Studies
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Campras
Fr/3ec:
Lens:
Film:
Towors

Comoras
Pr/Sec:
Lenss®
Pilm:
Tower:

— - \

GZ
\N"‘“—\_.‘.
AR T
Scale:1"= 25"
Project 9.72. & b
GSAP Distonce to GZ: 840"
6 Vertical Angle: -22.0°
168mm 346G Stetion No: 9.173/%
= Fila imb2i:
11t 3» 16590
16451
16692
Projact 9.7c & d
GSAP Distance o GZ: 2810°
&l Vertical Angls: -22 400
18w EGAG Ststion Kot  9.17¢/d
MP Tilm Noebor: 16693
11' 3 16654
16695
16596

Fig. B.38 AFSWP Statilisation Studies




APPENDIY. C

SHOT 10 CAMERA STATIONS

Cs1 GENERAL

The photographic plan as implemented on Shot 10 is set forth in
this appendix. Preceding this plan is a summary of the cameran
glving in detail the various camera parameters which may be useful
to individual project peracnnel for a detailed analysis of thedr film.

C.2 FORM

Preceding the camnra layout sketches is a shorh resum: of the
photographic coverage of the project.

The project resume 1s divided into four sections, namely,
uarpose, scope, treatment, and comment. This resume should be digested
by tbs reader before mldng any analysis of the project paotograrhy,

In addition, any wnusual cvonts which were noticed by the authers ers
vecordsd as comments.

mm?m‘ L'?!QI:AS%‘%



TABLE C.l - Shot 10 Camera Dsta

Camer?. Data

Project No G

Sta. | Typs | Focus| Aperture | Frames/| Fiiter| Marker

&do § (™) | (£-Stop)| Second (cps)

1,2 9.1a E-7 Inf 5.6 523 11 | - | 119
102 9 ch E'-l? Inf 10.0 Ls" - - 11093
1.2 9.1 HE-15 In? 11.0 1 | - | 12 100
1.2 9.1b MH-15 Yaf 11.0 % |- |12 100
1.2 9.1b M=/, Inf 5.6 100 | - | 12; 100
1.2 9.dc HE-11 Inf L.0 100 | « | 12| 11.45
1.2 9.1¢ MH-17 Inf 2.7 91 | - | 12] 11l.40
1.2 9.1d MH-8 Inft 2.3 108 !} -« | = | 11,52
1e2 9.1e MH~-1L Inf 2.7 100 - 12} 100
1.2 9.1¢ N6 Int 11.0 1* . | 12 100
1.2 9.11r MH-5 Inf 4.0 99 -~ |12} 100
1.2 9.1f ME-21, Int 1.0 100 | 1 | 12] 100
3.6a 9.3g | G-45 Inf 2.5 ! -|-1-
3 063- 9 038 6‘50 Int 2 .5 63 - - -
3 06c 9 03° G"178 Inf 2 i) ,’) 65 - had -
13 063 9.30 G=15 Int 2.5 62 - - -
3 -“ 9 usf :2 Inf 2 .5 58 - - -
3.64 9.3f G=16 Inf 2.5 - | o || -
3.68 9.3d | G-18 Inf 2.5 6 | -~ ~
3 o6f 9 03d 6-22 Il'lf an 65 - - -
3.6¢ Se3c | G170 Imf 4.0 68| -1-| -
3.6¢ 9.3¢ | G-185| Inf 2.5 66| -1-| -~
3.68 9% G=-159 Inf 1.0 ¥ ~ -] =
3 «63 932 G=160 Inf 5 b 63 - - -
3483 9.3b | G-162 Int 5.6 621 |-} -
3.63 9.3b | G=164| 1Int 1.0 DPH o || -
3 06]- 9 .31 G“Zl m 2 L] 5 63‘ - - -
3.61 9.31 C=2l Inf 2.5 4] = =] -
';‘ o® 9 o3h G'.39 m 2 ° 5 u& - - -
3 oéP 9 03h G"37 m 20 5 6’0 - - -
3152 9.4a F=5 1.8 2.0 1720 | - | =] 200
3.X% 9.4a G-1 18 2,5 o I S N
3.18s 9.4 F-15 13 2.0 127 | - | -] 200
3.26a 9.4b G=2 18 2.5 66| «| | -
3.18 9,150 G-k Inf Bat). 64 | = i/ -] =

o



TABLE C.1 (Continued

Csaasre Data
Projezl No BG&G
Ste. | Type | Focus| Aperture| Frames/ | Filter Marieon]

&¥o | (Pt) | (2-Stop)| Secoma [BD} W| (cps)
3.18 9.15b] G=45 Inf 5,6 8 |- |-}~
3 ¢»19 9 . 50 ME-21 Int 23 F¥%| - - -
3 019 9.5. MH-22 Inf 203 9“ - - 11.?3
3.2le 9.6a G-29 Int 16.0 DEje |= |~
3.21e 9.6a | G=13 Int 16.0 P¥la |= )=
3.214 9.6b G=31 Int 1.0 5 |« [~ | =
3.214 9.6b | G-l Int 5.6 a|l-|=1)-
3.2 9.6 c-33 Inf 2.5 & |- |-}~
3.2k 9.6c G=17 Inf 2.5 66 - 1~ |-
3.2y 9.6h G-52 Int 5.6 6 [-]-]-
3.2y 9.6h =19 Int 2.5 65 |« |= |-
3.21bd 9.6g G=-47 Inf 5.6 & |-1-1-
3.21bb 9.6g | G=53 | Int 2,5 65 1- 1_|.
3.2a 9.7¢ G-122 Int 1.0 5 = |- -
3 o220 9.7c C-101 In? 5 b &q. - - -
3.2d 9.15¢] G=-221 Inf 8.0 & |- |~1-
CDR-1 Y88 | G=153 40 1.0 D |= | =
CDR-1 9.3} G-77 40 565 Dl |- |-
CDR-2 9.8b G-38 Inf 1,0 Dl (= |-
CDR-2 9.80 | G162| Int 5.6 *
CDR-3 9.8c G=362 45 1.0 D*
CDR-3 9.8 | G356 43 Seb D*
COR~-I 9.9¢ G-8% 35 4.0 62 |- |-1|-~-
CETG-1 9.9 G=113 35 5.6 0 le 1=|]-
CEIG-1 9.94 G-89 36 2.5 R |- |-]-
CEYG~2 9.90 G-22 52 5.6 9 |- )-1-
CEIG-2 9.9 G=35 52 2.5 2 |- j={-
CETG-3 9.9a | GC-Gip Inf 5.6 59 1= -1~
CETG-3 9.9 G-66 Inf 2.5 b J- = | =
CETG-4 9.9¢c C-74 Int 56 62 j- |=-1}-
CETG=4 9.9¢c | G=76 Ing 2.5 62 = |- |~
8.1B 9.11 B2 17 2.8 519 |- |- ] 11.80
8,30 9.118| G-42 | 17 5.6 62 |- (- |-




TABLE C.1 {Continued)

1
Camsra Data |
Project No EGSG
Sta. | Type | Focue |Aperture | Frames/| Filter| Markenr
& No | (Ft) |(f-Stop) | Second | ND[ %] (cps)
8.18 9.11g| BE-14 12 5.6 602 | - | -} 35.80
8.18 9.11g| G-138| 12 8.0 3] -1-1 =
8.1B 9. lih| G-46| 17 8.0 6Ll-|-]-~
8.1L 9.11a| G-70 Inf 56 )| -|-1=-
8.1L 9.11b| E~4 27 1.9 e |l -1 -] 11.85
8.1M 9.11c] G-120 45 5.8 6| -} =
801! 9 -ll‘-' E"l; 3‘-) 2.8 519 - - llcSh
8.4 9.X2a) R-4 Sphere 1.9 F*! - | X2| Clock
8.4b 9.12¢] R-3 Spherel 1.9 2/Min | - | K2} Clack
8.52 9.13a| G-116 32 5.6 Bl=-1-1]-
8.5a 9.13a| G-98 35 5.8 Ba3l-1-1]-
8.5¢ 9.13¢{ G=-171 36 8.0 581 -« | =] -~
8.5¢ 9.13¢c{ G-176 30 8.0 (7o I A I S
3.5(1 9.13d 6-78 35 2-8 61 - - -
£.5d 9.13d} G-152 30 2,8 66| -1-1~
9.7a 9.17a} G~26 32 16,0 D¥l 1] - | -
9.7a 9.17a| G-168 32 16.0 pH e -] -
9.To 9.170; G-169 3z 16.0 DH| 1 a ]| =
GO 9,170 G172 32 16.0 Pl e =} =
9.7 9.17¢| G-173 32 8.0 63 { ~] ~1 =
9.7Te %.17¢c] G-175 32 2.8 6=t =l =
9.74 9.17d| 6184 32 2.5 65| =~} =

# 1, = Lena cap not removed.

D - Camera installation destroyed by blast.

F - Czaera electricsl sysiem failure.

INGLASSIFIED
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Purpose:

Scope:

Treatment:

Comnenta:

Purpone:

Treatmsnt:

Comments:

Project 1.2

To determine the time ¢f arrival of the shock fromt by
fhotosraphing it against a background of wvertical rocket
smoke) trails. To photograph the shock fromt as it
@oves alomg the blast line, showing the path of the
triple point and other bilast effects phencamon. To
photograph the shock front over the smoke liysy.
Quantitative inforastion was requested by this project.
Consequently, large frams, high resolution csmerss were
used in all ocases axcept where higher frame rates were
desired.
Csmeros were set a consldersble distance from the urea
baing photogrephed, and, where detall was desired, long
focal length lenses wers used, This was i avoid the
expends and difficuliy of comstructing camera stations
nearer to ground sero. Timing marks were put on 223
filma. Tho rocket photography was attempted cn Shots
1, 4, 9, 10, and 11. The shock front photography was
sttempted on Shots 9 and 10.
A shock front may be seen only by the effact it produces.
That effect which ensbles one to photograph a shock front
in air is the refraction of light passing through the
fromt. Thizs refractiom is caused by the gruter density
of the air at the front than the atr srcund it. Rocket
trails, by providing a continuous vertieal discontimmity,
ssrved to incrsase the visibility of this effect. Where
the shock front is exceedingly strong, it can be photo-
grached without this background, and in fact, the success
of the photography was roughly proporticnal to tne yleld
of the shots.

Project 3.6

To observe the gross mode of response of railroad rolling

stoek to shock.

Quartitative information was desired as object displace-

menl, versus tims measurements wers to be made from these

fiins,

Ag only gross motion of equipmernt, not damsge to individ-

ual parts of an item was desired, the layout of the

cemiras was such as to provide one csmera relatively

clous to the objeet and another farther away covering a

wider fleld of view,

In erdar to reduce the thermal smoke from the rallroad
ars, they were sprayed with sodiwa silicate several days

befarc shot day.

The photography for this prujoct was bl
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UNCLASSIFES

in gwncral, excelleunt md the tilme show such detalled
information.

Project 3.16

To obssrve photographically the fallure ¢f individusl
gless panes &3 well as failurs of the winsictr a3 & wholae.
The opsning of thy window a3 a whole was to bs xaArired
from the tilm. Otherwics, malysis was to be primarily
qualitative.

This station was somswhat complicated from sn electrisal
standpoint. Eleven kilowatlis of incandescent lighting
was provided for each windoiwr, and a hlast switell was
usod to start the Fastax camssras. A 200 cycls tiwming
mrkor gensretor wes required to furmish uarks for
the Fastax cameras. This noeded 115 volts AC which wes
furnished by a battery driven inverter.

The photography for this project wea axssllent.

Project 3.18
To record the effects of blust on 2 typlical xinefield.
Analysis of the photography was to be quzlitative.
Formsl

£11 filws for the project were rained from radiatiom.

Projsct 3.19

To record the particle displicement by the blast wind
sbove the forest atand.

Quantitative results vere desired for particls displace~
ment versus tiwe. Tining magrks were put on all films.
Large frame cameras giving high resolution were used for
this project.

The photographic 1results were excallent.

Project 3.21
To record gross movement of ordnsncs equipment by the
bizst wave.

104




Treatment.:
Comment.s:

Purpose:
Scopa:

Treatment:
Commnts:

Purpose:
Scopa:

Trostment:
Comments:

Farpoae:

Scope:
Treatmont :
Corments:

Quantitacive messurements were desired for stations 5.2le
and 3.21k while quaiitative data were desired for the
remainder of the stations.

No stabilization was used at station 3.2]e because of its
close proximity to greund gerv.

In general, the results were fair; the dust from the
blast wave enveloping the targets and the cameras ali
too quickly. The films of the targets fartheat from
fround zruro were best.

Project 3.22

To record movemsnt of a Bailey Bridge by the blast wave,
It was desired to make displacement wersus time measure-
ments from the film.

A 17 £t tower was used to cover the bridge,

The photography for this station was poor as the object

was tco close to ground zero,

Projsct 3.2%

To record movement of a LVT by the blast wave.

It was desired to make displacement versus time measure-
ments frome the film.

Normal.

The results of this photograrhy were poor as the target
was too close te ground zero.

Project CDR (Camp Dessrt Rock)

To record tha effects of blast and theormal rezdiation on
several items of mlilitary equipment.

Coverage was primarily pictorial.

Normal .

The results were very poor because of the loszs ¢l the
rhotographic equipmesst and the target from the blast,

Project AEC (Program 26)

To observe the effects of blast =zid thermal radiation on
typical civiiian vehicles. o

e, JHELASSIFED



Scope:
Treatmant:
Comments :

Purpoze:
Scope:

Treatument:

Comments:

Purposs:

Scope:
Treatment:

Comments:

Coverzge was primarily pictorial.
Normal..
This effort was conducted for the AEC,

Project 8.1

To obsorve the effects of blast and thermal radiation
on parked aircraft and aircraft components.

Some displacement versus time measuremenis were desired.
The principal part of the photographiic analysis wes to
be qualitative,

Camersa were placed extremely close toc the objects
bacause of the small disturbances it was deslired to
cbserve (wrinkling of the aircraft skin). High speed
Rastmsr cameras in lead shielded bozes were used in this
progria. These wers xounted vortically ard observed
their targets by means of a 45 degres angle mirror.

The results of this photography were excellent showing
the desired information in deotall. Color wss used very
successfully at the most distant station. Cars must be
exercised when printing from the negatives exposad
through thes 45 degree mirrors since these produced left-
right reversal. This was coapensated for on ths prints
originally distritated.

Project 8.4

To determine the dimensfions and uniformity of a smoke
screen.

Analysis of the photography was to be quantitative,
Plen dimensions of the screen wara to be obtained from
asrial still photos exposed within seconds of gerc time
from aircraft flying over ground szero. Height of the
smoke w3 to be obtained from 35 mm motion pictuie cameras
used for Project 1.2. These were locking down the blast
line and covered thn amoke scresn in their field of view.
At the stations where it was desired to detemine ths
uniformity of the smoke ssreen, a 35 mm Robot camera was
employed looxing vertically down into 2 silvared spherical
globe. This took two exposures/min starting 15 mir.
before gero time, and gave complete hemispherical
covarage.

The direction of ground uero was defined by the vertical
pole in the field of view, The bright object in the-
first few p'>tures was the sun.




Purpose:

Scopa:
Treatment:

Commsnts:

Purposs:
Scope:

Treatment:
Comments:

Project 8.5

To observe the effects of thermal radiation on animsls
in uniform and, in additlon, to sbserve the effects of
blast on any fires which may have besn started in the
uniforms.

The analysis of the photography was to be qualitative.
Normal. Color film was used at the two most distant
stations in order to be able to cbserve fire: in clothing.
Long focal length lenses were used on this shot to
increase the image size.

Because of the pnarrow latitude of the color film, the
early tharmal phase was almost blanked out. Kowever,
the thermal phases just prior to the blast wave showed
the desirsd information.

Prcloct 9.7

To provide evidence of the values of varicus types of
so0il stabilization for photographic purposes.

Film analysis will attempt to detesmine the amount of
dust and thermal smoks emsnating from each test surface
by measuring height of refereice markers obscured,

The cameras were pointed at a reference marker which was
set in the middle of the stabilized plot.

In general, the photography is fair, although the short
transit time beatween the thermal and the arrival of the
shock wave precludes accurate and prolonged information.
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Scale: "= 20C0’
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Project 1.2 (Diagram A)
Camera: Mitchell Distance to GZ: 9400
Fr/Sec: 100 Vertical Angle: c°
Lens: 152mm EG&G Station No: 9.]e
Film: MP Film Number: 16709
Tower: Trailer

Fig. C.1 NOL Blast & Shock Studies

INCLASSEED




Camera:
Fr/Sec:
Lens:
Film:
Tover:

Camera:
Fr/Sec:
Lens:
Fiim:
Tower:

Camera:
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Project 1.2
Fr sﬁ& Lens Vertlcal Angle Cameri: Mitchell
~/99 50w, 50mn Film: M7
100 0 Distunce to GZ: 12000?
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Film Number: 16710
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Note: Cameras at this st.ation were mounted in an 3G&G photo traller.
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Project 3.5a
Cuneras GSAP Distance to GZ: 8608
Fr/Sec: 62 Vertical Angle: ~7.0°
lans: ) 125 GG Statiom No: 9.3
Film: MF Film Number: 1672%
Towar: 18! gn 16730

Fig. C.3 USAF and U. S. Army Q¥C Railroad Studias
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Project 3.6c & 4

Camera: GSAP Distance to GZ: 34000
Fr/Sec: TN Vertical Angle: ~7°/Q°
Lans: 18m EGLG Station No: 9.3e/5
Film: MF Film Number: 16722
Tower: 18t gn 16723

16724
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Project 3.5f & g

Camera: GSAP Distance to GZ: 851
Fr/Sec: 6L Vertical Angle: -7°/0°
Tens: 18 GG Station No: 9.3¢/d
Film: MP Film Nunber: 1617
Tower: 18! 9n 167:8
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Projsct 3.61 & )

Comeras GSAP Distance to GZ: 1840!
Fr/%ac: 63 Vertical Angle: ~T°/0°
Lens: 18mm BG&G Station No: 9.3a/b
P4lm: W Film Number: 16713
Tewsr: 18' gn 16714
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Projoat 3.61 & p

Camera: GSAP Distance to G2: 43801
Fr/sSec: 64 Vertical Angle: -7°/0°
Lens: 18m EG&G Station No: 9.3h/i
Film: W Film Number: 16725
Tower: 18t g» 16726

16727

16722
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Project 3.16a

/ ra: Gﬂg Fastex Distance to GZ: 175
Pr/Ssc: 1700 Vertical Angle: y
Lens: lémm 35m EGLG Station No:  9.4a/b
Fila: w BX Film Number: - 26731
Tower: 6t 3 6 3 17
16733
16734

Pig. C.i” USH,Glazing Studles
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Distance to GZ:
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Fig, C.5 Corps of ﬁmﬁsld Studias
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Project 3.19
Csmera: Mif:chell Distance to GZ: 6391
Fr/Sac: -/9L Vertical Angle: o°
Lens: 25.au/25mm RGEG Station No: 9.5e
Filme ) Pilm ¥ymber: 18735
Tower: 1gt gn 15736

Pig. C.6 APSWP.~ USFS Forest Studies
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Project 3,21k

Scale: 1"= 20"
Distance to GZ: 4381
Tertical Angle: (
GG Station No: 9.6e
Film Numbar: 16745
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i Project 3.2ly
Cmmeras GSKP Distance to GZ: 2138!
Pr/Sec: 64 Vertical Angle: ~15.0°
Lens: 18zm BG&G Station No: 9.6h
Film: MF Film luaber: 18741

Tower: 18 gn 16742
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Project 3.21bb

GSAP

b4
18m
MF

18 9l

Distance to GZ: 23648
Vertical Angle: ~-13.0°
EGEG Station Ho: 9.6g
Film Nunber: 16743

16744,

Fig. C.10 BRL Vehicle Studies
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Project 3.22a

Scale: I"= 50°

Distance to GZ: 1938!
Vertical Angle: ©\ 0°
BGG Station No: 9.7¢
Film Kumber: 16747
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C.11 Curps of Engineers Bailey Bridge Studies

- UNCLASSIFIED
Gt



Camerpa:
Fr/Sec:
Lens:
Filme
Tower:

Project 3.240

GSAP Distance to GZ: 1908
6 Vertical Angle: ~16.0°
18pm 264G Station No:  2.15¢
MF Film Numbers: 16787

18y 9 : 16788

Fig, C.12 AFSWP - USN LVT Studies
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/ Project CDR-1

|

! GSAP Distance to GZ:

- Vertical Angle:
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MF Film Number:

1 1 9"

Fig. C }s] Desort Rock Howitzer Studies
'mrn

m

1541
-18,0°
9.88
16749
16750



Project CDR-2

Camera: GSAP ) Distance to GZ: 1546!
Fr/Sec: - Vertical Angle: =16.0°
Lens: 18um IG&G Station No: 9.8b
Film: MF Film Number: 16751
Towsr: 18t 9" 16752

Fig. C.14 Caump Desert Ry e1f Propelled Howitzer Studies
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. Project CDR-3

Distance to GZ: 1537}

n Vertical Angle: <16.0
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5 Film Nusber: 16753
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Fig. C.15 Capmp Desert Rock M-24 Tznk Studies
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Project CDR-4
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Camp Desert Rock Wall Tent Studies
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Project CETG-1
Camera: GSAP Diotance to GZs 2938t
¥r/Sec: 80 Vertical Angle: -10.0°
Lene: 18%m EG&EG Station Mo: 9.9d
Fllm: MF Film Nuxber: 18757
Tovrer: 11t 3" 14758
Frojest CETG-2
Coamera: GSAP Distance to GZ: 2938!
Pr/Sec: 61 Vortical Angls: =15.0¢
leons: 18mm WG Staiion No: 9.9b
Pilm: MF Film NMunder: 16759
Tower: igt gv 15760
Fig. G.17 - 'I‘G Passenger Vehicle Studies
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Fig., C.1¢ CETG Commercial Vehicle Studies
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Project 8.1B=-1
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Project 8.1L

Camera: GSAP  Eastman Distance to GZ: 65401
Fr/Sec: Gy 48 Vertical Angle: «8°/-9°
Lens: 18sm 25mm BG&G Station No: 9.11a%
Film: MF NF Film Number: 16765
Tover: 18' 9" 11! Pier 16797
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Fiz. C.21 USAF Airpraft Studies
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Project 8.1M
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Pige Ge22 USAF Adrceralt Studleas
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Figs, Co23 Chemical Corps Smoks Studies
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APPENDIX D
STILL PHOTOGRAPHY

D.l GENERAL

The still photography portion of Project 9.1 is set forth in this
appendix as it is believed this information will be useful for plan-
ning future operations of this type. The still photography for this
operation was performed to provide technical data te¢ the various pro-
Jects, and photography of a men-technical nature. Included in this
appendix is motion picture photography taken other than at zero time.
Photography of purely historical interest was performed by the
Lookout Mounteir Laboratory and is not included in this appendix.

D.2 OBJECTIVE

The objective of the still photographic group was to provide
before and after shots of the various weapons effects tests expsri-
ments in order that certain technical data might be recorded for later
use in analyzing damage effects. In addition this photography fur-
nished the various projects with documentary records for thelr
reports. This group exposed motion picture footage for the projects
wherae still photography would not suffice.

D.3 ORGANIZATION

The U, S. Army Signal Corps, Signal Corps Pictorial Center (SCPC)
and the U, S. Air Force furnished itrained personnel to conduct this
phase of Projset 9.1. All of the photographic eguipment was furnished
by the SCPC. This group was organized into several sections, namely,
administration, still photography, motion picture photegraphy and
processing; however, most of the personriel were zo trained that anyone
could work equally well in eny of the various sections. The SCFC
furnished 23 officers and enlisted men and the USAF furnished five en-
listed men to implement this project.

D.4 DETERMINATICN OF REQUIREMENTS

The various project officers submitted their photographic re-
quirement.s directly to the program director approximately 12

= UNGLASSIFIED




months in advance of the target date, and by the monthly status re-
ports these requirements were kept current. The program director
vweni over these requirements with the project officers and then in
turn submitted the requirements to the SCPFC for the determination of
the pumber of parsonnel and equipments needed to conduct this phase
of the operation. From past exparience ths project requirsments were
increased by the program director by a factoer of 2 and this figure was
quite realistic onca operations in the field had begun.

D.5 SUMMARY OF STILL PHOTOGRAPHIC COVERAGE

2 total of 86,500 4 x 5 still prints were made from approximatvely
11,000 negatives exposed for the various projJects. All of these
negatives and printe were procesaed at the test site in two trans-
portable field processing laboratories (AN/TFG) demizned by the U. S.
Army Signal Corps. When it is considered that the AN/TFC was designed
for fisld use to support en army unit in the field and mot for an
ovaration of this magnitude, only then can the efforts of the photo-
graphic personnel be fully reslized and appreciated.

Throughout the entire operation approximately 15,000 fest of mon-
technical documentary motion picture £ilm were expozed for the pro-
Jects. Of this footage approximately 10,000 feet were color ond 5,000
feat were bleck and white. These films wers processzed by the SCFC in
New York City and/or the Eastman Kodak Co. in Hollywood, Calif. Six
duplicate prints were made from all films, the original negative (or
positive) being retained by the AFSWP and the prints distributed to
the intersated agencies,

In addition to the above coverage, approximetely 3500 35 mm
Kodachrome transparancies were exposed for the projects and these in
turn were processed by the Esstman Kodak Co.

The entire project operated under the AEC photographic plan which
outlines in detail the procedures for the control of light sensitive
materials, classification of exposed light sensitive matardials. the
clearance of persennel and the internal secuzrity required for a photo-
grephic group.

D.6 RECOMMENDATIONS

It is recommended that on future operations of this nature:

1. One single service agency by responsible for all photcgraphy
and thet projects not be granted permission tc have their own indi-
vidual photographic units.

2. All photographers have a valid "Q" clearance before arriving
at the Nevada Proving Crounds to preclude their idleness while await-
ing the processing of a Q" clesrance.

3. A permanent photographic procassing laboratory and film
storzge vault be constructed at tihe Nevada Proving Grounds. The cost
incurred in moving the TFG's back and forth across the Unitad States
for several operations would more than justify the expenditure, and




in sddition a larg

er volume of work could be turned ont with fewar
Peracanel,
h. The Siema) Corpa Enginaering Laboratories
the FCPC and the Alr Foree, be asked to implement
ab@uo

in conjunction with
recommendation 4
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